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SOFT PEDALLING THE CIO DRIVE ON OIL 


UNIONIZATION of a million oil industry workers under 
the banner of the Committee on Industrial Organization 
was announced with a great blare of trumpets early in the 
year as the objective of an immediate campaign to be 
undertaken by that organization. Enrollment of this 
notable addition to John L. Lewis's militant army of labor 
was to start at the beginning of April and it was boldly 
stated that before the month was over the oil industry 
would be fully under the contol of the Lewis organization 
through the International Oil Well, Gas and Refinery 
Workers Association. 

For some reason not made known the backers of this 
movement have changed their tune most remarkably and 
are proceeding with their efforts in a manner not at all in 
the usual Lewis tempo. A factor possibly contributing to 
their changed attitude was the outspoken declaration of 
Governor Allred of Texas that the sit-down strike, favorite 
Lewis weapon for demoralizing industry, would not be 
tolerated in Texas, and that he did not propose to have the 
state turned into another Michigan. Unlike Coalman 
Lewis, who does not hesitate to issue orders to mere Gov- 
ermors and even commands the President of the United 
States to back up his demands, Leader Fremming of the 
C.1.O. oil industry subsidiary replied to Governor Allred 
with most purring words. He was pained that the Gov- 
ernor should have been misled into believing for one mo- 
ment that the group he represented would countenance 
the forcible seizure of oil company property. Their only 
mission was to spread peace and good will, and inciden- 
tally of course to raise the downtrodden oil workers to the 
high economic level of Mr. Lewis's organized coal miners 
in the eastern states. 

In all likelihood the C.I.O. agitators have been advised 
by men familiar with the temper and ideas of the rank and 
file of oil field workers that it will be inadvisable to attempt 
the coercive methods applied to factory operatives in 
Michigan and Ohio. The average oil field worker is a 
real he-man, a prideful American, not easily intimidated. 
He knows that although the price of crude is much below 
what it was ten years ago he is drawing peak wages and 
that his pay is well above that of workers in most other in- 
dustries. Employment is constant and he has no desire to 
disturb present conditions. He is more than a trifle sus- 


picious of coal men offering to organize the oil industry in 
view of the efforts of coal country representatives to hamper 
the sale of oil products by imposing penalty taxes. He 
feels quite capable of looking out for himself and can see 
no reason for paying dues to support a crowd of profes- 
sional non-workers. In deference to this attitude it is re- 
ported that the C.I.O. organizers are waiving dues and 
initiation fees in the effort to get a large paper membership 
and make an impressive showing. This, however, tends 
to confirm the belief rather widely held in the oil fields 
that the movement in which they are invited to join is a 
political racket conducted for the benefit and aggrandize- 
ment of the men directing it. 


AANOTHER objection frequently voiced against the 
scheme of one big union of all oil workers 1s that it takes 
in entirely too much ground. According to the plans 
announced by the C.I.O. group early in the year the bulk 
of the million membership which they proposed to enroll 
was to consist of service station employes, with refinery, 
pipe line and field workers constituting about 25 percent 
of the whole. Since more and more service station men 
are becoming individual proprietors rather than company 
employes they may feel no great interest in becoming 
unionized, but if the expectations of the labor organizers 
were realized it is difficult to envision the field workers, who 
are the most independent group in the industry, submitting 
to having their relations with employers dictated by serv- 
ice station men. 

While the drive to herd the workers of the oil industry 
into the Lewis corral is under way it is being conducted 
much more quietly and with less aggressiveness than early 
announcements would have led one to expect. So far as 
production and pipeline workers are concerned it seems to 
be lagging. Such progress as has been made to date 
seems to be among employes of the smaller and less sub- 
stantial refineries whose proprietors find it difficult to 
maintain the wage scale established by the large com- 
panies. Nearly all the larger refineries have labor organi- 
zations of one sort or another. Some of these may decide 
to don the Lewis badge but many of them undoubtedly 
will preter to maintain their independence or their present 
affiliations. 
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AMONG the oil companies the disposition appears to 
be to let employes follow their own inclinations in decid- 
ing upon the form of organization they prefer. Unioniza- 
tion prevails today throughout the greater part of the oil 
industry. The only question presented to workers by the 
C.1.O. drive is whether they prefer a union operated by and 
for oil men or a mass labor organization directed by men 
who have made labor agitation into a profitable profes- 
sion. No other industry can point to a better record than 
petroleum, either in the rate of wages paid or in freedom 
from industrial strife. It is difficult to see how this record 
can be improved by submitting the relations between em- 
ploye and employer to the domination of outsiders 
whose objective, as indicated by the conduct they have 
sponsored elsewhere, is to create a bitter class animosity as 
a stepping stone to political power for themselves. 


WHEN WE DRILL THE OCEAN FLOOR! 


BBotu technical and legal problems are likely to be 
raised by the future development of submarine drilling. 
The latter may prove to be more difficult of solution than 
the former. One such legal issue was brought up in Cali- 
fornia some months ago by the efforts of the state authori- 
ties to prevent the holders of leases near the shore line from 
tapping sands that lay beneath the waves of the Pacific. 

In these particular instances the oil was reached from 
points inshore by directional drilling. It is conceivable, in 
fact probable, however, that oil may be found at much 
greater distances offshore. On the California coast wells 
have been drilled from piers extending a thousand feet 
or more into the ocean and only a few months ago a 
paper presented before a group of technical men dis- 
cussed the probable extent and location of salt domes be- 
neath the Gulf of Mexico. 

The potentialities of the situation have not escaped the 
attention of national legislators. A bill was introduced 
into Congress within the past few weeks declaring that all 
petroleum deposits below coastal waters, from low tide 
level to the three miles limit, shall be the property of the 
nation. Should such a measure be enacted it might raise 
some questions of jurisdiction, particularly in the case of 
Texas which was an independent nation before it became a 
part of the American Union and might very well contend 
that it never had assigned control of the waters adjoining 
its coast. Since Texas has a shore line of a thousand miles 
more or less in the area where the drilling of under water 
wells would seem to offer the greatest promise the ques- 
tion of authority may become a practical rather than 
merely an academic issue. 

Most of the submarine drilling that has taken place thus 
far has been in shallow and land locked waters where 
questions of ownership and control have been relatively 
simple. With the improvement in drilling technique and 
equipment that is going steadily on, however, means of 
operating at greater depths will be developed. If oil exists 
a few hundred feet or a few miles from shore there is no 
reason why it may not exist under certain conditions many 
miles out. Ass supplies from present sources begin to lag 
or as demand becomes greater such deposits may assume 
great value and the question as to who shall own and 
work them may become a live and burning issue. Cer- 





tainly the nations owning the land that lies nearest them will 
insist upon a revision of the existing interpretation of in- 
ternational law confining their authority to a distance of 
three miles from shore. 

Speculation on this subject may seem fanciful at this 
moment. There is nothing impractical, however, in sug- 
gesting that we may see in the future producing wells and 
even important fields located on favorable structures far 
from land. It is less of a strain on the imagination today to 
envision such a development than it would have been for 
the pioneers of the oil industry to believe in the possibility 
of ten thousand foot wells. 


IRISH MARKETERS’ DILEMMA 


DDistriBUTORS of petroleum products in the Irish Free 
State are faced with an unusual problem by the decision 
of the Dublin government to establish a monopoly of re- 
fining. The greater part of the marketing business is in 
the hands of three companies. By reaching an agreement 
among themselves these companies probably could have 
made arrangements for the construction and operation of a 
jointly owned refinery. Instead of following that course 
the two larger of the group conducted a survey of the field 
as a result of which they issued a statement declaring their 
opinion that the maintenance of a refinery for the sole pur- 
pose of supplying the Free State market would be un- 
economic and unsatisfactory. 

The basis stated for this conclusion was that the demand 
for the various products of refining in southern Ireland was 
not in such balance that a refinery could supply them in the 
required proportions. Likewise, the report pointed out, a 
blended crude was needed for refining and no one source 
could supply a wholly satisfactory crude. For these 
reasons the companies declined to undertake the construc- 
tion of a refinery themselves and advised against it on the 
ground of public interest. 

The government, however, was fully committed to the 
idea of a domestic refinery and entered into an agreement 
with outside interests not previously identified with the 
Irish oil industry to build a plant. The established mar- 
keters were left free to continue the sale of products but 
under compulsion to purchase these from the refining 
monopoly. This they are unwilling to do and as an 
alternative are considering withdrawal from the country. 

The position of the marketing companies is not difficult 
to understand. They sell trade marked brands of motor 
fuel and lubricants. Through extensive advertising cam- 
paigns they have built up a demand for these products 
based on the claim that their manufacture is directed with 
special care to bring out certain qualities and character- 
istics. If they sell under these established brands prod- 
ucts whose specifications they do not control the claims 
made through their advertising become ridiculous. If 
they abandon their trade names and sell products of un- 
specified character their customers in other countries are 
likely to conclude that the brand names mean very little 
after all. While the companies naturally are loath to 
abandon established market territory they evidently feel 
that it would be preferable to withdraw entirely from the 
Irish Free State rather than be put in the untenable position 
indicated. 
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IRISH REFINING MONOPOLY 


May Lead to British Marketing Conflict 


Withdrawal of Major Companies 
From Irish Free State is Threat- 


ened — Reprisals on Thames 


Haven May Cause New Group to 


Enter English Market 


Couns are gathering over one quarter of 
the heretofore placid British oil scene. Mut- 
terings of thunder emanating now and then 
from this direction indicate the possibility of 
a storm of more or less serious proportions. 
The situation is bringing about a new align- 
ment of interests and may lead to the first 
serious attempt in years to challenge the 
position of the major oil companies in the 
markets of the United Kingdom. When 
Chairman T. C. J. Burgess of London and 
Thames Haven Oil Wharves Ltd. referred, in 
addressing his shareholders recently, to 
“fighting a battle” in the oil trade it is not 
to be assumed that he was uttering a mere 
rhetorical phrase. Mr. Burgessis not thesort 
of individual to run away from a contest. 
He has identified himself prominently with 
the project for establishment of a refining 
monopoly in the Irish Free State as a result of 
which the large distributors are threatening 
to withdraw from that territory. Whether 
as a result of this or because of the comple- 
tion of other plans some of the companies 
that have been large users of London and 
Thames Haven facilities are discontinuing 
their relations with that establishment. 
There is a definite hint in Mr. Burgess’s re- 
cent statements that he and his associates 
may enter the distributing field in England. 

While this latter suggestion is mere specu- 
lation as to future possibilities it is no exag- 
geration to say that at the present time rela- 
tions between the so-called national com- 
panies—Shell, Anglo-Iranian and Anglo- 
American—and London and Thames Haven 
are decidedly strained and that these com- 
panies view with great disfavor some of the 
activities of Mr. Burgess and the men with 
whom he has associated himself whom they 
regard as potential trouble makers. The 
Present situation had its genesis in 1935 
when the government of the Irish Free State 
became infected by the internal refining 
virus. The Free State authorities gave a 
tariff preference of 2d. per gallon, on a total 
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duty of 8d. per gallon, to home-produced 
motor spirit, with the avowed object of en- 
couraging home refining. 

It was apparently anticipated that the 
more important groups distributing petro- 
leum products in Southern Ireland, control- 
ling The Texas Company (Ireland), Irish 
American Oil Company, and Irish Shell 
Limited, would establish a combined refinery 
within the country, and this course was actu- 
ally suggested to the companies. 

By establishing a domestic refining in- 
dustry, it was hoped to provide in course of 
time for the whole of the 1,000,000 bbl. of 
motor spirit, plus other products, consumed 
annually in the Free State. The usual argu- 
ments of economic self-sufficiency, assistance 
to national defence, and increased employ- 
ment were put forward in support of the 
tariff preferential. 

All angles of refining in Ireland were care- 
fully studied by the major groups concerned. 
Their conclusion was that to undertake re- 
fining in the Irish Free State would be un- 
economic and impracticable, although one 
small distillation plant, operated by Cork 
Harbour Oil Wharves in association with 
the Lobitos group, has been working for some 
years. Through-put of this plant, however, 
is no more than 600 bbl. per day. 

Failing to convert the larger companies to 
the home refining theory, the Free State 
authorities nevertheless were determined 
that the country should have its own refining 
business, and granted a manufacturing 
monopoly to Irish National Refineries last 
year. The company formed has a capital of 
£1,000,000, and an allied concern has been 
registered under the title of Liffey Transport 
and Trading Company to look after distribu- 
tion, including export business. This under- 
taking also has a capital of £1,000,000. A 
small concern, Liffey Trust Limited, has since 
been formed with a capital of £20,000 to 
underwrite and deal in stocks and shares. 

With the formation of Irish National Re- 
fineries, Thomas C. J. Burgess, chairman and 
joint managing director of London and 
Thames Haven Oil Wharves, Limited, and 
William Rhodes Davis, of Parent Petroleum 
Interests Limited, came into the picture. 

There is no need to look far for the interest 
taken by W. R. Davis in a project of the 
Irish National Refineries type. For some 
years he has been something of a stormy 
petrel in the oil industry. President of 
Foreign Oil Corporation, Boston and New 
York, with interests in Germany and Den- 
mark, Mr. Davis had already become well- 
known in Britain as sponsor of Crusader 
Petroleum Industries, Ltd., a company con- 
cerned at one time with the supply of petro- 
leum products to independent distributors in 
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the British market, and also concerned with a 
reputed endeavor to buy the Italian share- 
holding in Mosul Oilfields, Limited. Having 
also been mainly responsible for the forma- 
tion in Britain of Parent Petroleum Interests, 
with a nominal capital which then consisted 
of £2,500,000 and which has now increased 
to £4,500,000, Mr. Davis was obviously 
looking for an outlet for his energies in the 
British Isles. 

Logical reasons for the participation of Mr. 
Burgess are more difficult to suggest. Lon- 
don and Thames Haven Oil Wharves had 
built up under his management a commercial 
business so sound that it seemed to the out- 
side observer to require no embellishment by 
the acquisition of new interests. Thames 
Haven’s topping and storage plant held vir- 
tually a monopolistic position in the Port of 
London. It is considered in the trade to 
give good service and to charge good prices 
for its facilities, and has a long period of 
commercial success to its credit. 

In the course of its normal business of pro- 
viding public storage, the London and 
Thames Haven installation naturally has 
been used for much of the oil marketed in 
and around London by the smaller inde- 
pendent operators. Many of these are 
sound and well established concerns but the 
trade occasionally attracts adventurers in- 
terested only in quick profits. Business of 
this kind, when in the hands of the fly-by- 
night type of small operator results in dis- 
turbed market conditions. It may be that 
because of the opportunities it afforded such 
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traders the national companies may have 
looked upon Thames Haven as a mixed 
blessing at times. Shell-Mex and B. P., 
Ltd., and Anglo-American, however, have 
used Thames Haven’s facilities extensively. 
Reading between the lines of Mr. Burgess’s 
addresses to his shareholders, it seems that, 
at least as far as the Shell Company is con- 
cerned, relations with Thames Haven have 
been gradually losing their former cordial- 
ity. While this may have been due to senti- 
mental reasons to some extent, it is attribut- 
able in part to changes in the Shell group’s 
own storage capacity. 

In 1927 the production of the Royal 
Dutch-Shell group was running greatly 
ahead of storage, which led to a storage and 
topping contract on highly advantageous 
terms for London and Thames Haven. 
This contract lasted until about 1932, when 
the group’s storage was more adequate and 
the contract with Thames Haven lapsed. 
It has been suggested that the end of this 
remunerative business was the turning point 
which set Mr. Burgess looking for new 
sources of income for London and Thames 
Haven. Asastrong advocate of the internal 
refining theory, he would, when searching for 
a new field of influence, naturally be at- 
tracted by the refining scheme proposed by 
the Free State authorities. 

Whatever the actual circumstances under 
which Mr. Burgess and Mr. Davis originally 
became associated, their first business con- 
nection apparently arose as a result of the 
Irish refinery plans. Parent Petroleum 
Interests was registered in April 1936, while 
negotiations in Ireland were in progress, and 
Mr. Burgess was announced as a director of 
Parent Petroleum in the following month. 
Shortly afterwards, Mr. Davis’s name seemed 
to drop out of the limelight in Ireland. 

Another personality now closely associated 
with the Irish project is Lord Inverforth, a 
director of British Union Oil Company and 
of a number of important British concerns 
outside the oil industry. Lord Inverforth, 
following the severance of his connection with 
the Jersey Standard interests, became associ- 
ated with the Irish scheme at about the time 
when the Burgess-Davis alliance was formed, 
and he has now joined the board of London 
and Thames Haven Oil Wharves. 

Whatever its origin, the association of the 
three in Ireland brought them into direct 
conflict with the interests of the groups con- 
trolling Irish American, Irish Shell, and the 
Irish subsidiary of Texas. Like all major oil 
groups, these companies are basically op- 
posed to petroleum monopolies of all kinds on 
the grounds that they are uneconomic, and 
operate unfairly, not only to oil companies 
but tothe consumer. Their attitude toward 
the proposal to establish a refining monopoly 
in the Free State found expression in a state- 
ment published in March last over the signa- 
tures of F. J. Wolfe for Anglo-American and 
F. L. Halford for Shell-Mex and B. P. 

In this statement the companies drew at- 
tention to the contribution which their busi- 
ness had made to the welfare and progress of 
Ireland, but added that their experts had 
reported that economically the refinery 
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project could not be recommended. The 
main reason given for this view was that the 
specific quantities of oil products consumed 
in the Irish market could not be produced by 
refining crude from a single source, but re- 
quired blending on a large scale. No local 
refinery, it was held, could produce the range 
and quality of finished products required for 
Ireland except at extravagant costs, owing 
largely to the small size of the market com- 
pared with the plants from which the present 
supplies are drawn. The statement empha- 
sized the fact that a refinery would not 
create continuous employment for many 
workers, and concluded with a strong hint of 
withdrawal from the Southern Irish market 
if the refinery project is carried through. 

Although The Texas Company did not join 
in the declaration, it is undoubtedly in full 
concurrence with it as a statement of fact. 
Texas has made no announcement as to the 
possibility of its retiring altogether from dis- 
tribution in Southern Ireland, but it may be 
assumed that the company will not act 
counter to the policy of its friends. 

That in the circumstances the distributing 
companies contemplate withdrawl from the 
Irish Free State, after putting a considerable 
amount of capital into the country, is a 
measure of their opposition to the Irish 
refinery plan, carrying, as it does, the sugges- 
tion that they should use their established 
distributing organisations for selling the 
home-refined product to the Irish public. 
Their interests in Southern Ireland, although 
worth preserving under reasonable condi- 
tions, would not be of sufficient importance 
to them to justify the break with tradition 
involved in selling under their own brand 
names products which they had not refined 
themselves and the specifications for which 
they could not control. 

Such a concession to expediency, it is 
claimed, would in any case destroy the good- 
will they have built up in Southern Ireland, 





where the public would quickly come to 
realise that all brands of spirit offered to jt 
were identical. 

An even more serious consideration for the 
companies would be the risk of damage t 
their reputations in other distributing mg. 
kets. The groups controlling the big Irish 
distributors have spent many years and 
enormous sums of money impressing on the 
world that their brands stand for individya 
and uniform excellence. Abandonment 9; 
individuality, even in the relative small Irish 
Free State market, might give competitors 
elsewhere a loophole for saying that brand 
names of the groups engaged in Ireland went 
for very little as a guarantee of high quality. 

Following closely on the statement by the 
distributing companies, a reply was issued by 
the Irish National Refineries indicating cop. 
fidence in the ability of that concern to meet 
the requirements of the market. This state. 
ment ended with the phrase “If we are, jp 
addition, called upon by the Government to 
perform the duties of the distributing com. 
panies, we shall be able to supply the public 
without inconvenience and, not having to 
subsidise losses elsewhere, have every hope of 
even giving the public a price advantage”, 

Coming after the carefully worded state- 
ment of the distributing companies, the 
Irish National Refineries’ bellicose and 
slightly spiteful reference to “‘not having to 
subsidise losses elsewhere”’ was considered 
highly injudicious in British oil circles. In 
the first place, the implied criticism of op- 
ponents was interpreted as a sign of weak- 
ness; in the second, it is open to direct chal- 
lenge on a question of fact. 

Companies distributing in the Southern 
Irish market maintain that, far from sub- 
sidising losses in other markets from profits 
made in the Free State, they have then- 
selves subsidised the Irish consumer to the 
extent that for some years the building up of 
goodwill, and the development of a market 
in a sparsely populated agricultural country, 
has involved them in losses in Ireland. 
Only recently has a general profit been 
shown, and the margin over costs is stated 
to be still extremely narrow. 

Since the distributors in Southern Ireland 
are opposed to handling products of the 
Irish National Refineries, there is practically 
no prospect of their agreeing to supply the 
refinery with crude. Integrated oil groups 
at the present time are not interested in 
selling crude as such. Their function is the 
complete and efficient co-ordination of pro- 
duction, refining, transport and distribution. 
Irish National Refineries, therefore, will 
hardly be able to look to any of the world’s 
major groups for crude supplies. The ac- 
quisition of any continuous supply of crude 
in Britain is, in fact, a difficult matter nowa- 
days. Odd cargoes may be easy to come by 
at times, but contracts for successive de 
liveries over any reasonable period are almost 
out of the question. 

Nevertheless, the question of crude is 4 
vital one for the new Irish undertaking. 
Assurance that crude supplies will be forth- 
coming has been given to the Free State 
authorities, and Mr. Burgess told London 
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and Thames Haven shareholders at the 
recent annual meeting that part of the 
£500,000 increase in the company’s invest- 
ment holdings during the past year was due 
to the acquisition of interests which would 
provide the company’s allies (Irish National 
Refineries), with a sufficiency of crude pro- 
duction to render them safe from attack from 
any quarter. 

Where those new interests lie was not 
specified by Mr. Burgess. Three possible 
quarters are envisaged by outside observers 
as possible sources of crude for the Irish 
refinery. Crusader has a property in Texas, 
Davis holds interests in a Mexican area, and 
Lord Inverforth has a new concession in 
Trinidad and a small area in Barbados. If 
current rumor in London is to be credited, 
however, neither the Texas nor the Mexican 
properties are as yet developed to the point 
of providing a crude supply while the Trini- 
dad area has not even been adequately 
prospected. The Barbados output of British 
Union Oil is, of course, very small. 

Conceivably, Foreign Oil Corporation can 
lay its hands on adequate crude supplies for 
Irish refining, but if so, say its critics, why 
the necessity for a big investment by London 
and Thames Haven for this purpose, and 
why the secrecy as to the source of supplies? 

If the question of crude supplies is a critical 
one, an equally pressing problem for the 
Irish National Refineries backers is that of 
finance. Although this company and Liffey 
Transport and Trading each has a nominal 
capital of the imposing figure of £1,000,000, 
the issued capital in each case, according to 
latest official details, is only £10,000, con- 
sisting of seven shares issued to nominal 
subscribers, and 9,993 issued to Liffey 
Trust. Since the cost of registration and 
other initial outgoings is put at about £6,000 
for each company, there apparently is no 
effective working capital in the group as yet. 

Underwriting of a public capital issue in 
Ireland for the refinery appears to be prac- 
tically impossible, and application to the 
Industrial Credit Company has been equally 
unsuccessful. This Corporation is a semi- 
official concern, which advises the Free 
State government on the desirability of guar- 
anteeing industrial projects. It has a repu- 
tation for considerable acumen and sound 
judgment, and is stated to have turned 
down, on more than one occasion, the sug- 
gestion that the refineries project is a suitable 
Proposition for a Free State government 
guarantee. Without such a guarantee, it 
seems unlikely that the refinery will be able 
to raise money from the Irish public. 

Another possibility is that funds for Irish 
refining will be put up by Thames Haven Oil 
Wharves. Mr. Burgess stated at the recent 
meeting that proposals will in due time be 
put before shareholders in conjunction with 
an issue of shares in Irish National Refineries. 
Except for the friendly attitude of the few 
Present at the meeting, the reaction of 
Thames Haven shareholders to this proposal 
18 not evident. In considering possibilities 
of their welcoming the new project, however, 
account must be taken of the set-back, 
through unfavorable conditionsin France, sus- 
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tained last year by Compagnie Industrielle 
Maritime, Thames Haven’s Havresubsidiary. 

For the present, Parent Petroleum In- 
terests may be supplying the financing re- 
quired for the Irish refining scheme. The 
issued capital of Parent Petroleum, out of 
the £4,500,000 authorised, is £1,250,000. 
Of this, £500,000 is held by W. R. Davis and 
practically all the remainder in the names of 
bank nominee companies. For whom they 
may be acting of course does not appear in 
the record. 

It is reported that one outstanding part 
played by Lord Inverforth in the general 
scheme is the financing of the seven large 
tankships now building in Germany for 
Crusader, which fleet has probably appre- 
ciated 10 to 20 percent in value since the con- 
tracts were placed. Presumably, Lord In- 
verforth’s company, Andrew Weir and Com- 
pany, will manage the operations of these 
ships. Consequently, whatever the outcome 
of the refinery proposition, Lord Inverforth’s 
position will be entirely secure. 

While questions of finance and of crude 
supplies may remain unsettled plans for the 
actual construction of the Free State refinery 
are being pushed ahead and it is reported 
that orders for some of the equipment re- 
quired already have been placed. That it is 
possible to build and operate such a refinery 
is not open to question. That it may be 
conducted with profit to its owners if it holds 
a monopoly of the business is equally ob- 
vious. What impartial observers are unable 
to see is how it can bring any real benefit to 
the Irish Free State or to the consumers of 
petroleum products in that country. 

Meanwhile, direct association with the 
Irish project has completely changed the 
position of London and Thames Haven Oil 
Wharves. This is evident from the fact 
that the company’s £1 shares, which stood 
at over £4 a year ago, had fallen to around 
£2 by April this year. The decline, which 
has taken place without any reduction being 
made in the dividend, apparently represents 
apprehension by investors that the interests 
of the company have changed from a sound 
and well-established storage business to more 
speculative enterprise, first at Havre, and 
now in Ireland. 

Reference at meetings during the past 
three or four years has been made by Mr. 
Burgess to the changing attitude of some of 
the major groups which were the company’s 
particular clients. He went into further de- 
tail at this year’s meeting in the following 
statement: 

‘*We had up for renewal one of our impor- 
tant contracts. We did, in fact, renew it, 
but on terms which we made quite plain were 
not satisfactory to us, and there was imposed 
in this contract the variation giving our 
clients power to terminate at 12 months’ 
notice instead of two years. As a matter of 
fact, the contract came into force on January 
1 of this year, and simultaneously notice was 
given to terminate in 12 months’ time from 
that date.” 

The contract referred to was with the 
Shell group, and notice of its termination 
may be considered a reflection of the change 





Recently constructed combination atmos- 
pheric-vacuum distillation unit at Thames 
Haven, designed by Foster Wheeler, Ltd. 


in relations between the major companies 
and Thames Haven, resulting from the par- 
ticipation of the latter in the Irish refinery 
scheme. It is, of course, not to be expected 
that the major groups distributing in Britain 
will give support to a company engaged in a 
project which bids fair to oust them from the 
Free State market. 

Termination of the specific contract men- 
tioned by the Thames Haven chairman may 
be taken as a sign of future action by the 
national companies, although, since the con- 
tracts for storage expire at relatively long 
intervals, any adverse effect on Thames 
Haven’s business would, in the worst circum- 
stances, be gradual. Although gradual, the 
effect of the lapsing of big contracts on 
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The Paris Exposition as 
visualized by the dis- 
tinguished artists who 
designed the buildings. 
Above is a view of the 
New Trocadero; the 
structure in the center 
of the page is the Amer- 
ican building while the 
pyrotechnic display will 
be known as the Fete of 
Lights 















Puans for the Second World Petroleum 
Congress to be held in Paris June 14 to 19 
this year have progressed rapidly and have 
' attracted considerable attention in the 
United States. In view of the fact that the 
' Congress will be held in Paris during the 
International Exposition—-some striking pic- 
tures of which are reproduced on this and 
the facing page—and very shortly after the 
festivities surrounding the Coronation in 
England, the attendance from this side of 
the Atlantic is expected to be quite large. 

Mr. D. E. Buchanan, president of Hanlon- 
Buchanan, Inc. of Tulsa, Oklahoma has 
accepted the invitation of Secretary of State 
Cordell Hull to act as chairman of the official 
United States delegation. Mr. Buchanan 
has also been appointed chairman of the 
American Petroleum Institute delegation 
to the Congress. It is interesting to note 
that Mr. Buchanan personally arranged for 
the sale of the first cargo of natural gasoline 
ever to be exported from the United States 
to the independent market abroad; it is a 
little startling to recall that this sale was 
made only 11 years ago, in 1926. The an- 
nual value of natural gasoline exported from 
the United States is now $4,203,682 while 
in 1926 there was considerable skepticism 
in Europe as to the possibility of shipping 
cargoes of natural gasoline from the United 
States. 

Mr. Buchanan will present before the 
Congress a most interesting paper on a sub- 
ject in which he is an expert—‘‘ Natural 
Gasoline in the World Motor Fuel Market.” 
Plans for definite participation of Mr. Bu- 
chanan’s delegations are now practically 
complete. 

Other members of the official U. S. Dele- 
gation and of the American Petroleum Insti- 
tute delegation are: Herbert Baxley, Socony- 
Vacuum Oil Company, William M. Brewster, 
Raffineries de Petrole de la Gironde, W. D. 




































































rn Crampton, Standard Oil Company of New 
who Jersey, H. A. Hassan, Sinclair Refining 
ings. Company, Charles E. Lanning, American 
f the Petroleum Institute, Wallace Pratt, Humble 
the Oil and Refining Company, C. B. Veal, 
pnter Society of Automotive Engineers. In addi- 
mer- tion, the United States delegation consists 
— of Col. James Gordon Streese, U. S. Army, 
oe retired, and Charles W. Wright, United 


States vice consul at Vienna and mineral 
Specialist of the U. S. Bureau of Mines. 
Other members of the A.P.I. delegation are: 
Dr. Gustav Egloff, Universal Oil Products, 
P. G. Bellemare, Compagnie Industrielle 
des Petroles, Phillippe Berard, Vacuum Oil 
Company, S.A.F., and Dr. C. K. Francis, 
Oil and Gas Journal. 

Dr. Egloff is in charge of the refining sec- 
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AMERICAN DELEGATIONS FORMED 


To Attend Second World Congress 
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D. E. Buchanan, president, Hanlon-Buchanan 
and U, S. representative to World Petroleum 
Congress. 


tion of the Congress as has been announced 
earlier in WORLD PETROLEUM. 

Other members of the Committee headed 
by Dr. Egloff, known as the Comité d’Or- 
ganisation, are: Sydney Born, University 
of Tulsa, B. T. Brooks, Consulting Chemist, 
W. A. Gruse, Mellon Institute, R. A. Hal- 
loran, Standard Oil Company of California, 
K. G. MacKenzie, The Texas Company, 
Walter Miller, Continental Oil Company, 
W. L. Nelson, University of Tulsa, J. B. 
Rather, Socony-Vacuum Oil Company, R. P. 
Russel, Standard Oil Development Com- 
pany, T. N. St. Hill, Petroleum Rectifying 
Company, F. W. Sullivan, Standard Oil 
Company of India, Cary Wagner, Pure Oil 
Company, T. G. Delbridge, Atlantic Refining 
Company, C. B. Buerger, Gulf Oil Corpora- 
tion, H. W. Camp, Empire Refineries, Inc., 
Emby Kaye, Skelly Oil Company, and A. E. 
Lacomble, Shell Petroleum Corporation. 

Some of the papers that have been col- 
lected in the United States and have been 
forwarded to the Congress headquarters 
at 85 Bd du Montparnasse, Paris are: ‘‘ Prog- 
ress in Petroleum Production in The United 
States for the Years 1935-1936,”’ a paper on 
“‘Improvements in Rotary Drilling Equip- 
ment Since 1933”’ by J. E. Brantly, well 
known Pacific Coast and Texas operator, 
whose articles on this subject have appeared 
from time to time in WORLD PETROLEUM 
and PETROLEUM WORLD. 

Another American paper recently sub- 


mitted deals with “‘Modern Pumping Prac- 
tice”’ by J. J. Donnelly and a paper on “‘A 
Bibliography on Nomenclature and Meas- 


urements.” It is hoped that Dr. E. E. 
Rosaire will submit a paper on progress of 
geophysics since 1933 which should prove a 
most interesting contribution. 

Fortunately, the Secretary General of the 
Congress recently announced that the last 
date on which papers could be received for 
the Congress had been moved from April 
15th to May 10th. 

It is understood that the Director of the 
U. S. Bureau of Mines in Washington has 
been compiling some statistics for the Con- 
gress but the titles and authors of the papers 
that are being forwarded through his office 
are not available. Mr. W. P. Haynes, 
Standard Oil Company of New Jersey, who 
recently shifted his headquarters from Lon- 
don to New York has been collecting papers 
prepared in the United States and forward- 
ing them to Congress headquarters at Paris. 


Proposed German pavilion for the 


Paris Exposition. 














GREAT BRITAIN Deficient in Tanker Tonnage 


From a Defence Point of View 


Tie UNITED KINGDOM, a manufacturing 
country with a large population on a small 
area and at the centre of an overseas Empire, 
is more than any other country dependent on 
merchant shipping for its very existence. 
Shipping is required in order to bring to the 
United Kingdom food and raw materials. 
These are paid for by the exports of coal, 
manufactured articles and to a large extent 
by invisible exports, such as shipping serv- 
ices. Merchant shipping is vital also for the 
maintenance of communications with the 
Empire. Rapid displacement of coal by oil 
in the last 25 years has made important 
changes in the kind of vessel necessary to 
fulfil these objects. 

A few simple examples will illustrate this. 
In 1913, the last trading year before the war, 
United Kingdom exports amounted to 94,- 
000,000 tons by weight, and coal, coke and 
manufactured fuel accounted for 77,000,000 
tons of the total, the remaining 17,000,000 
tons consisting mainly of manufactured goods 
and of 2,000,000 tons of re-exports of previ- 
ously imported merchandise such as rubber, 
wool and tea. The weight of imports, con- 
sisting mainly of food and raw materials, was 
56,000,000 tons. Both imports and exports 
were largely carried by tramp ships for which 
coal provided outward cargoes and which 
carried grain, ore, timber, etc., homeward. 
There was an outward balance of 38,000,000 
tons, and British tramp ships carried home- 
ward cargoes not only to the U.K. but to 
other European countries and carried also 
between one foreign country and another. 

The world’s total seagoing steam and mo- 
tor tonnage, excluding that trading on the 
Great Lakes of North America, was just over 
43,000,000 gross tons, of which the United 
Kingdom owned nearly 19,000,000 gross tons, 
or 44 percent. Taking tonnage owned in the 
Dominions into account, British Empire ton- 
nage amounted to 20,500,000 gross tons, or 
over 4714 percent. At that time oil playeda 
comparatively small part in world economy 
and the world total of seagoing tonnage in- 
cluded only 434 tankers of a little over 
1,500,000 gross tons. In this new trade 
British shipping was well represented; 200 
tankers representing more than half the ton- 
nage, were owned in the British Empire. 
The only other important tanker owning 
countries were United States with 92; Ger- 
many with 43; Holland with 38 and Norway 
with 11 tankers. The British Navy already 
had big oil requirements, but the oil-burning 
steamer was not fashionable and the motor 
ship had barely come into existence. 

Today the position is entirely different. 
The demand for coal has fallen and oil has 
taken its place. The dependence of the 
United Kingdom on oil has grown enor- 
mously. In 1913 total imports of oils were 
488,000,000 gallons, of which only 101,000,- 


000 were motor spirit. By 1936 the imports 
of oil had increased exactly 600 percent to 
2,928,000,000 gallons. At the same time the 
balance of cargoes by weight had also com- 
pletely changed. For a larger population 
imports had naturally grown, and amounted 
to 63,000,000 tons in 1935 compared with 
56,000,000 tons in 1913, but exports fell from 
94,000,000 tons in 1913 to 54,000,000 tons in 
1935. Chief element in the difference was 
the fall in exports of coal and coke from 77,- 
000,000 tons to 42,000,000 tons in 1935. 
Increasing competition, trade barriers, efforts 
at self-sufficiency made by various foreign 
countries, reduced the exports of other goods 
including re-exports, from 17,000,000 tons 
in 1913 to 12,000,000 tons in 1935. It 
would naturally be expected that correspond- 
ing changes would take place in the numbers 
and types of ships owned in the United King- 
dom, but an examination of the figures shows 
that this has not been anything like the case. 
World seagoing steam and motor tonnage in- 
creased from 43,000,000 tons in 1914 to 61,- 
000,000 tons in 1936, but the tonnage owned 
in the British Empire actually fell from 
20,500,000 gross tons in 1914 to 20,200,000 
gross tons in 1936. World tanker tonnage 
increased from 1,580,000 gross tons in 1914 
to 10,210,000 gross tons in 1936, and there 
are indications that the world’s supply of 
tanker tonnage is still not sufficient to meet 
the increase in movement of oil. New con- 
struction is rapidly proceeding, particularly 
in Japan. How does the United Kingdom 
stand? Of her smaller total of merchant 
shipping, tanker tonnage accounts for 2,640,- 
000 gross tons, or less than 26 percent of the 
tanker tonnage owned in the world as con- 
trasted with over 50 percent in 1914. In fact 
both the United Kingdom and British Em- 
pire as a whole have a rather smaller propor- 
tion of seagoing tanker tonnage than they 
have of steam and motor shipping. For the 
United Kingdom the increase in tanker 



























tonnage in the period has been 350 percent, 
whereas we have seen above that the increage 
in oil imports has been 600 percent. 

While exports of coal and coke have fallen 
by 35,000,000 tons, imports of petroleum 
have increased by nearly 10,000,000. The 
position is serious, not only from the ego. 
nomic but also from the defence point of 
view. Of 17,200,000 gross tons of merchant 
shipping owned in the United Kingdom, 
3,200,000 gross tons are motor vessels and 
5,200,000 gross tons are steam vessels burn- 
ing oil fuel, making a total of 8,400,000 gross 
tons, or over 48 percent dependent on oil fuel, 
Corresponding figures for 1913 were of course 
negligible. 

The British Navy is almost entirely depen- 
dent on oilfuel. Seeing that Britain’s supply 
of tankers is insufficient for her own needs 
one is naturally led to an examination of the 
tanker tonnage under other flags. United 
States with 2,590,000 gross tons owns nearly 
as much tanker tonnage as the United King- 
dom but much of it is used in its own coastal 
trade, and the rest in carrying United States 
and Mexican oil to foreign countries. Nor- 
way owns another 1,680,000 gross tons. 
Her own requirements of oil are naturally 
small, and this tonnage is available for world 
distribution of petroleum in general. 

In a state of emergency such as the last 
war Great Britain would be driven, unless 
her supply of tankers rapidly increased, to 
dependence on neutral tanker tonnage of 
which presumably that owned in Norway 
would be the most readily available. It may 
be recalled that in the Great War when the 
allies depended on British tonnage, and the 
allies and United Kingdom supplemented 
their requirements by such neutral tonnage 
as was available, over 7,000,000 gross tons of 
Great Britain’s shipping were lost by enemy 
action. The position of the allies was helped 
in the early stages by the friendly attitude of 
the United States who, as a neutral, was 
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naturally keen on maintaining her trade and 
later when the United States entered the war 
by its energetic shipbuilding program. 

Today the position is different. The 
United States is determined not to be again 
involved in a European war if it can possibly 
be helped and to restrict her trade as a 
neutral so as to prevent a war boom and the 
piling up of foreign loans. 

One further aspect needs emphasizing. 





We have seen that British shipping, tramp 
and cargo liner, has fallen in numbers and 
tonnage, and that while tanker tonnage has 
increased, it has not done so to an equivalent 
extent even when measured in gross tonnage, 
but this is an incomplete picture. The av- 
erage carrying capacity of 100 gross tons of 
tramp shipping is 170 deadweight tons. In 
other words when fully employed, as is the 
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ALBANIAN FIELDS to Supply Italy 


By Rudolph Seiden, C. E. 


Azania, like many other oil-producing 
countries such as Russia, Iraq, Iran, and 
British India, was originally the seat of 
ancient fire-worshipping cults tending their 
‘“‘Eternal Flame” and conducting religious 
ceremonies for devout pilgrims who jour- 
neyed from afar to make obeisance to the 
great miracle. Strabo, Cassius, and other 
early writers and historians made reference 
to the ‘“‘Everlasting Fires” of the region. 
Apart from the minor, but age-old, asphalt 
mining industry at Selenica, in the Vjosa 
valley, which product was converted into 
mastic chiefly for building purposes, the 
petroliferous resources of the country never 
received any particular attention. 

Prior to the outbreak of the World War 
there was apparently only one investigation 
conducted to determine Albania’s natural re- 
sources, and that was of but a minor charac- 
ter directed by Coquand, the French geolo- 
gist. It was, perhaps, a factor leading up 
to further investigation by Austro-Hunga- 
rian authorities and private interests during 
hostilities and after the armistice, when the 
Albanian government summoned geologists 
from abroad and commissioned them to sur- 
vey the country’s resources with especial 
attention to the bituminous deposits and 
possibilities for discovery of oil and gas. 
Among those engaged in this undertaking 
were Dr. Ernst Nowak of Vienna, who col- 
laborated with Albanian geologists, Dr. S. 
Zuber of Lwow, Dr. N. Maddalena (repre- 
senting the Italian government) whose 
activity was chiefly along the Adriatic 
coastal districts, and Captain Plate of Milan, 
who investigated the south Albanian fields. 
It was hoped that these surveys would indi- 
cate more than a bare possibility of the 
existence of commercial oil supplies. This 
proved to be the case. Independent con- 
clusions of these consultants were that 
drilling for oil in quantities capable of eco- 
nomic exploitation was entirely feasible, 
and before long a number of oil companies 
sought concessions from the Albanian gov- 
ernment. 

Up to that time the only properties worked 
were the asphalt pits of Societa Italiana 
delle Miniere di Selenizza (SIMSA), at 
Selenica, who are understood also to have 
drilled the first successful oil wells some six 
miles from Valona in the Sushica valley. 
Despite the early interest of the Italians in 
exploring and exploiting the country, the 
first oil concession was granted to a British 
group. This was an area of 85,000 acres 
granted to Anglo-Iranian (then Anglo- 
Persian) Oil Company Ltd. Altogether 
this company was offered nearly 500,000 
acres for exploration purposes and about 
125,000 acres for actual exploitation. Five 


weeks later, in March, 1925, two concessions 
in Tirana were granted to Italian interests; 
three zones aggregating 116,000 acres were 
received for exploration by Ferrovie dello 
Stato d’Italia (Italian government), which 
was later reduced to 31,193 acres for exploi- 
tation, and another 5,310-acre oil conces- 
sion was received by SIMSA—previously 
only engaged in producing and exporting 
asphalt. Other concessions granted at short 
intervals included two zones of 127,000 
acres to the Standard Oil Company of New 
York, 74,000 acres to Franco-Albanaise 
Syndicate, and a concession of 21,120 acres 
was granted to Henry H. Rushton, an Eng- 
lishman whose name is associated with the 
development of the small oilfield on the is- 
land of Zante, in Greece. The French 
syndicate, which was founded from the 
Credit Generale des Petroles, subsequently 
changed its name to Societe Industrielle et 
Commerciale des Petroles. 

Each of the concession-holders was obliged 
to pay the Albanian government an annual 
rent of Fr. 1.50 per 2.75 acres as well as a 
13.5 percent tax on gross production, should 
any be obtained. Although a decade has 
passed since the granting of these 60-year 
concessions the Italians are practically the 
only ones to have continued their operations. 
Most, although not all, of the companies once 
interested did go so far as to drill a number 
of wells, more especially the English and 
French interests, but they came to the con- 
clusion that for the present at least the 
quantity of crude obtainable was not suffi- 
cient to justify large capital investments in 
Albania, and their concessions were forfeited. 

The French company recently renewed 
its concession, depositing a guarantee of 
Fr. 35,000 in gold, over four perimeters 
covering a total area of 470,650 acres upon 
which it can conduct test drilling and out 
of which 64,130 acres will have to be selected 
for exploitation. Two wells have been 
drilled to depths of 984 ft. and 1,304 ft. 
respectively, at Korce, where traces of oil 
were found and a great deal of gas. Another 
well was drilled to 3,609 ft. at Mavrova 
without positive results while a fourth was 
sunk at Devoli, near the Italian concession, 
which gave a maximum production of seven 
barrels per diem from horizons between 
2,465 ft. and 2,608 ft. This flow has now 
fallen to three or four barrels daily. 

The Italians, who have little indigenous 
oil and are favorably situated to Albania 
from a geographical standpoint, have prob- 
ably been justified in remaining in these oil- 
fields. Italy desires convenient oil produc- 
tion and here is a source which could be 
readily obtained to augment her own meagre 
output. In 1925 her nationals began drilling 





operations in Albania with 30,000,000 Lire 
of government money at their disposal, 
Two years later the Italian government 
parted with a further 50,000,000 Lire. 
What additional funds have been mage 
available are not known. These activities 
have been carried on by Azienda Italiana 
Petroli d’Albania (AIPA), which is closely 
associated with AGIP—both government 
controlled and subsidized companies. [py 
the first two years of its existence AIPA 
only made ten tests, but the company ex. 
tended its drilling rights to 405,000 acres 
and then accelerated its operations. At the 





end of 1933 some 48 boreholes had been 


sunk, a total of 69,000 ft., and today more : 


than 90,000 ft. have been drilled, the total 
number of wells being 60. 

Figures for Albanian production were not 
published until about the end of 1926, for 
which year the output aggregated some 7,000 
bbl. This increased to 10,500 bbl. the next 
year and up to the end of 1934 the production 
varied between 17,500 bbl. and 21,000 bbl. 
per annum. Oil was first produced from 
the Devoli-Kucova field in 1930 and now, 
as this section approaches complete de 
velopment, it is spoken of as the center of 
the Albanian oil industry. The crude is 
obtained from the upper Miocene, Sarma- 
tian which is between 1,500 and 2,500 ft. 
deep in this region. It is very black oil and 
has about 13% gasoline, 7% kerosene, 18% 
gas oil and 40% asphalt residue. The speci- 
fie gravity is 0.93-0.96=20°-15° A.P.L 
Other developments by Italian interests 
have been at Patos, Penkova, Selenica, Trev- 
laser, Selevec, Buzmazi and Sikovun, all of 
which are inland from Valona. 

Immediately commercial-scale production 
was realized on a comparative basis a pipe- 
line was laid by AIPA through the entire 
oil-bearing region along the new Italian- 
built road. This line has a total length of 
about 44 miles and serves the Devoli- 
Kucova field, which is somewhat north of 
Berat, passes through Fieri, Roskovec, Skraf- 
otine, and terminates at Uji-i-Ftohet, in 
the bay of Valona. It is reported to havea 
daily capacity of about 5,000 bbl. of crude 
oil, and the wharves have been designed to 
handle some 2,000,000 bbl. per annum. 
Two storage tanks, each having a capacity 
of 25,112 bbl., were erected at the head 
station while six tanks of about 31,345 bbl. 
each are located at the harbor near the oil 
jetties. 

The tanker Maya, of Cisterna Italiana, 
carried the first crude oil cargo from Valona 
to Italy late in December, 1935, culminating 
that county’s endeavors to increase its oil 
supplies. This shipment was 29,064 bbl. 
destined for AGIP’s refineries. 
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It is the hope of Italy to ship at first about 
700,000 bbl. of oil per annum, and toincrease 
this to 2,000,000 bbl. in the near future. 
However, even should Italy realize her hopes 
in raising the Albanian output to such a 
degree it cannot materially affect the coun- 
try’s trade balance or even ensure to any 
appreciable extent fuel oil supplies during 
hostilities, even with the addition of her 
indigenous output of not more than 200,000 
bbl. per annum, 
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The fact that Italy is willing to spend much 
capital, energy and time developing this 
small production despite the fact that purely 
commercial interests have given it up, make 
it evident that she is not looking so much for 
a profit-making enterprise as for the estab- 
lishment of a permanent military fuel oil 
base, one which would be readily accessible 
at all times for her warships and airplanes. 
The limit of Albanian oil reserves has been 
liberally estimated at 70,000,000 bbl., and 


it has been suggested that while Europe 
could meet its oil demand for only a few 
weeks Italy’s supply in Albania would last 
about five years. This would indeed be so 
if the potential production could be obtained 
within this period—unfortunately for Italy, 
however, the crude oil reserves in that coun- 
try are far more likely to last ten times that 
long, but with an output in proportion to 
the life of flow and steadily diminishing 
with the years. 
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STEEL in general use for ship construction 
at the present time differs very little from the 
low carbon mild steel introduced towards the 
end of the last century and it says something 
for this material that it has maintained its 
position for so long. Several factors have 
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contributed to this state of affairs. Mild 
steel possessed such technical and economic 
advantages over iron that the latter material 
was comparatively quickly superseded and 
the notable advances in design and construc- 


tion which followed led to a standardization. 


of mild steel as the normal shipbuilding mate- 
rial. Standardization of practice renders 
successful introduction of a new material 
increasingly difficult as time goes on and the 
accumulated experience and data possessed 
by shipbuilders and by registration societies 
tends to produce an extremely conservative 
attitude towards claims of a new material to 
which, in the nature of things, this experience 
and data is not directly applicable. 

Further, the properties of mild steel and its 
limitations are well known and steel of this 
description, of the usually accepted quality, 
is universally obtainable. Any new mate- 
rial proposed will, at any rate in the first in- 
stance, be of somewhat special and limited 
manufacture and may, the user feels, involve 
difficulties in obtaining supplies even if 
quality and properties leave nothing to be de- 
sired and assuming that the cost is such as to 
make the new steel an economic proposition. 

In brief, mild steel owed its adoption to its 
marked superiority to iron and has main- 
tained the position gained partly on merit 
and partly as a result of gradual standardiza- 
tion of shipbuilding methods based on use of 
a standard steel. 

In consequence there is a tendency to over- 
look, or to take for granted as unavoidable, 
the shortcomings of low carbon mild steel 
considered from the point of view of the ideal 
shipbuilding material. Of these shortcom- 
ings perhaps the most obvious, and certainly 
not the least important to the man concerned 
with operation and maintenance of shipping, 
tanker tonnage in particular, is the liability 
of mild steel to rapid and frequently locally 
excessive corrosion and pitting. Steel was 
early found to be much inferior to iron in this 
respect; to such an extent indeed that some 
shipowners were in the habit of continuing 
to specify iron for those parts of their vessels 
most subject to attack long after steel had 
taken the place of this material for general 
use. 

Low ultimate tensile stress of shipbuilding 
mild steel, ranging from 26 to 32 tons per 


Photo-micrographic pictures of steel 

subjected to test magnified 150 times. 

Top to bottom: Mild steel, normalized; 

Chromium-copper steel normalized; Mild 

steel as rolled; and Chromium-copper 
steel as rolled. 





CORROSION RESISTANT Steel for Tankers 


square inch together with the somewhat in- 
definite yield point, which may be taken as 
being about half the ultimate stress, are fyr. 
ther disadvantages limiting the scope of de. 
sign particularly in the case of ships of very 
large size or special type. Use of excessively 
heavy low stressed members and introduc. 
tion on a large scale of such devices as the 
heavy continuous doubling plate point to the 
need for a material capable of carrying 
higher working stresses. 

Necessity for a shipbuilding material hay- 
ing properties superior to ordinary mild stee] 
and manufactured to a more stringent speci- 
fication has long been recognized by warship 
designers and the requirements of naval au- 
thorities have been met by the introduction 
of a variety of high tensile steels of higher 
carbon content than mild steel and contain- 
ing varying quantities of manganese, silicon 
and other alloying elements. 

These steels are of too expensive a charac- 
ter to be acceptable for mercantile shipbuild- 
ing and, in their development, attention has 
been directed rather towards the production 
of high tensile, bullet proof or armour plating 
than to obtaining the corrosion resisting and 
other properties more likely to appeal to the 
commercial user. Furthermore the various 
“‘Admiralty”’ steels are in general somewhat 
difficult to manufacture and require special 
treatment in fabrication. 

More recently commercial steels of special 
quality have begun to beintroduced and these 
are being increasingly used indicating that 
the deficiencies of ordinary shipbuilding steel 
are gradually being realized and a high stand- 
ard of performance demanded. These spe- 
cial steels are characterized by possession of 
defined properties such as a specified high 
elastic limit, high yield point, high ultimate 
tensile strength or special capability to resist 
corrosion and all are alike in having the 
marked advantage over mild steel of a 
strictly specified range of properties and by 
being manufactured under carefully con- 
trolled conditions. 

There are a number of different ways of 
obtaining the desired properties of increased 
tenacity and higher elastic limit by varying 
the amount of carbon, manganese and other 
constituents with or without subsequent 
special heat treatment after rolling while im- 
proved resistance to corrosion may be ef- 
fected by addition of small quantities of 
copper. It would be beyond the scope of an 
article such as this to deal adequately with 
the subject in its wider aspects and it seems 
preferable to confine what follows to a con- 
sideration of a particular type of corrosion 
resisting high tensile alloy steel which ap- 
pears to be specially suitable for shipbuilding 

(Continued on page 45) 


WORLD PETROLEUM 











T 
’ 


ao TR wert =r Oo OS oO 


,EUM 





TO BE WITHOUT / 





FOR OIL MEN 
FOR OIL COMPANIES 4 WORLD PETROLEUM DIRECTORY 


4 


World Petroleum Directory is the only one published with the 
obvious advantages of world-wide organization. Without our 
own organization in all parts of the world — the accumulation of 





data covering more than 50,000 oil companies and oil men, 
would have been an impossible task. 

















More than 35,000 important changes in personnel, company 
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names, locations, properties, plant capacities, financial structures 
— all recorded in the 1937 World Petroleum Directory make it 
impractical to rely on an old edition. 
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For your economy and profit — we offer this new 1937 Edition 








to business builders as the most comprehensive, useful and com- 
plete Directory of the Petroleum Industry in the world — and 
the one book you cannot afford to be without. 








WORLD PETROLEUM DIRECTORY 
56 West Forty-fifth Street, New York, N. Y. 


This 1937 
World Petroleum Directory 


contains complete information on 
integrated Companies . . . Promi- 
nent Oil Men . . . Refiners . . . Refineries . . . Natural 

soline Companies . . . Pipe Line Companies . . . Mar- 
keters & Jobbers of Petroleum Products . . . Brands or 
Trade Names . . . Fuel Oil Dealers . . . Oil Brokers . . . 
Exporters of Petroleum Products . . . Transportation Com- 


pikeesarns copies of the 1937 Edition of 
World Petroleum Directory 


at $10.00 per copy. Payment will be made on delivery [| 


or remittance herewith.[7] (Kindly check preference.) 


Postage prepaid if payment accompanies this order. 


panies ; 5 Resistor of Tank Vessels 7 Bunkering Sts- a cen chn iden ea renationteretawesanacharcndes 
$s... Drilli tractors... perators... 

and all conan al ‘he ‘Oil Business in th United Ae Oia wne te eeuk dsedehnws bawebeseReke eee 
tnd in more than 125 Foreign countries. RI i, cn ws on vs ntnacenuntinnaanein cunt ten 


og See ee STATE OR COUNTRY. .......... 


| 
| 
| 
' 
| 
' 
| 
| 
| 





WE 


i) 
it 
’ 
* 


. aa 
: They profit most 


—— 


Bs 








1924 the Anderson organization has built up a 


an enviable reputation for accurate 3) oil well 


survey and directional drilling control Iga 





facilities. The personnel > 334333 tools j/ instru- 
ments and laboratories (Be of Alexander 
Anderson Inc. will continue their consistently reliable 
work under Lane-Wells engineering oA | direction. 
Such engineering ability and technical knowledge 


RES ~ as may be possessed by THE LANE-WELLS 
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CoO. will be devoted to furthering this service Ago 


and developing any new or improved processes 
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reiterate their pledge to give the drilling [gal and 
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best service 4 


~ at reasonable prices. 
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NLY Paris knows the secret of wedding the 

fabulous future to the fascinating past. The 
Exposition of 1926 introduced modern interior 
decoration to the world at large. The Colonial 
Exposition of 1931 gave a fresh impetus to cree 
tive art. And now Paris presents another fore J 
cast of the future . . . another stimulating 
International Exposition. 

Ask your Travel Agent now for reservation 
on one of our five crack liners. On France-Afloat 
you find an age-old tradition of Breton and 
Norman seamanship coupled with the most mot 
ern advances in maritime engineering. 

This is a good year to go abroad. Exchange 
is favorable to Americans and special further 
reductions are offered Exposition visitor. 


610 FIFTH AVENUE (rockereiter CENTER), NEW YORE 


Scheduled flights available via Air-France to every capita! in Eurcpt 


To England, France, and thus to all Europe: NORMANDIE, May 1% 
June =e PARIS, May 28 ° He De France, May 4 
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(Continued from page 40) 


purposes and in particular for tanker con- 
struction. This is a steel deriving its prop- 
erties from the inclusion of small percentages 
of chromium and copper during manufacture 
but otherwise produced under ordinary 
commercial conditions. 

Use of small additions of copper in order to 
produce enhanced corrosion resistance has al- 
ready been mentioned and it is now pretty 
well established that small percentages of 
this element up to from 0.3 percent to 0.5 
percent when added to mild steel confer a 
considerable degree of immunity to corrosion 
of the kind occurring in steel exposed to the 
atmosphere of an industrial district, Cop- 
per-bearing steel, as it is generally called, is of 
considerable value for such purposes as the 
manufacture of roofing sheets. Increased 
resistance to marine corrosion of the order 
of 20 percent has been claimed for steel of 
this type but here the evidence is somewhat 
conflicting and it seems very doubtful if the 
somewhat problematical advantage gained 
justifies the extra cost of plain copper bearing 
mild steel for shipbuilding purposes. 

Other methods of dealing with the corro- 
sion problem, however, have been found to 
give more positive results. Chromium, well 
known as the basis of ‘‘stainless” steels in 
which it is used in percentages as high as 14 
percent to 18 percent, can be effective as a 
corrosion resisting agent in very much smaller 
proportions when in association with copper. 
Steel containing about one percent of chro- 
mium together with from 0.25 percent to 0.50 
percent of copper has been demonstrated to 
have almost double the resistance to corro- 
sion shown by mild steel. Such a steel is not 
of course in any sense a ‘‘stainless’’ steel nor 
does inclusion of so small a percentage of 
chromium call for any special treatment in 
manufacture or use or add very greatly to the 
cost. 

Steels of this chromium copper type are 
manufactured under various names and spec- 
ifications in America and on the European 
Continent. In Great Britain a chromium- 
copper steel has been developed under Brit- 
ish Patent No. 386463, with which most suc- 
cessful results are being obtained. Thissteel 
has the following analysis:— 


eee 0.70 to 1.10 percent 
DP tibphetishinvoaseeees 0.25 to 0.50 percent 
inc cackaneacedetsccced 0.70 to 1.00 percent 
i ibciethabeedseneenenie not exceeding 0.30 percent 
Erect nisanieindesnende not exceeding 0.20 percent 
isn anion aciaimieecentad not exceeding 0.05 percent 
Ee ee not exceeding-0.05 percent 


Broadly speaking this analysis corresponds 
toa mild steel with the addition of chromium 
andcopper. Inclusion of these two elements 
produces a considerable degree of resistance 
to marine corrosion and extensive laboratory 
and practical tests have been carried out by 
the makers and by users to demonstrate this. 

A test carried out on specimens exposed at 
mean tide level in river water gave results 
Which are shown graphically below. In 
this test specimens of mild steel and chro- 
mium-copper steel were immersed as re- 
ceived from the rolling mills and were re- 
moved at intervals of three months when 
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they were dried, brushed, weighed and re- 
placed. This treatment did not wholly 
remove the hard products of corrosion and at 
15 months electrolytic stripping by anode 
treatment in a cyanide bath was resorted to. 
This change in treatment is reflected in the 
change of slope of the curves. Loss in weight 
of the mild steel specimens is some 50 percent 
greater than in the case of the chromium- 
copper steel specimens. This test has been 
going on now for over two years and con- 
tinues to show a satisfactory margin in favor 
of chromium-copper steel. The river water 
where the tests were carried out is tidal, being 
approximately half salt in character and very 
much contaminated with sewage and works’ 
effluent so that this test is of considerable 
severity. 

Other specimens of mild and chromium- 
copper steel after twelve months immersion 
show very clearly the characteristic and strik- 
ing difference in appearance of the surfaces of 
thetwo steels after being subjected to corrosive 
conditions. Not only is total loss very much 
less in the case of chromium-copper steel but, 
what is perhaps even more important from 
the users’ point of view, there is a marked 
absence of deep pitting such as occurs in 
mild steel specimens. These specimens 
were also immersed in the river at mean tide 
level but were left undisturbed for the full 
period of twelve months after which the prod- 
ucts of corrosion were removed by the elec- 
trolytic method and the loss in weight ob- 
tained. For these and two other similar 
specimens this was found to be:— 


1 2 
Chromium-copper steel.... 59.40 60.64 grams per square foot 
of surface. 
Ns 6:4064-66ccs000 120.46 121.04 grams per square foot 
; of surface. 


Again mild steel has suffered double the loss 
sustained by chromium-copper steel. Fig- 
ures of this order could be quoted from nu- 
merous other tests for the results obtained 
are most consistent, and it is not surprising 
therefore that experience in use confirms 
most fully the correctness of the claims made 
for chromium-copper steel. 

These excellent corrosion resisting prop- 
erties are however to some extent to be re- 
garded as incidental as the effect of chromium 
addition on the purely physical properties 
of the steel is equally marked. Tensile 
strength rises to the range 37 to 43 tons per 
square inch and in the case of chromium-cop- 
per is associated with the following addi- 
tional specified properties on material 44-inch 
in thickness. 


I. 5, 6. 6640080660s00eeec0nrnned 23 tons per square inch. 
Elongation on 8 inches... .....+eseeeeeeeee 17 percent minimum. 
Reduction of area ......-scecccececscececs 40 percent minimum, 


For material over 14-inch in thickness these 
figures are of course subject to modification 
on the lines permitted by current specifica- 
tions. 

Comparative micro-structures of chro- 
mium-copper and mild steel are shown on 
page 40 in the as rolled and normalized con- 
ditions. Chromium-copper steel derives most 
of its advantages from the fact that ferrite 


areas contain alloyed elements which in- 
crease the strength of these areas irrespective 
of carbon content and in a more effective 
manner. Also the main pearlite areas are 
more diffused and occupy a larger area than 
those in ordinary steel of the same carbon 
content and the ferrite areas show less tend- 
ency to banding in the as rolled state. These 
characteristics are conducive to improved 
physical properties and greater regularity 
of the steel. 

A 1,250-ton testing machine at Middles- 
brough, England, has been used for many 
tests of this type and is capable of handling 
tension or compression specimens up to 50 ft. 
in length and as large as 3 ft. 9 ins. square in 
cross section. Bend test specimens can be 
accommodated up to a span of 20 ft. In all 
cases the full capacity of the machine of 1,250 
tons is available. 

Facilities for testing full scale specimens 
have enabled a great deal of valuable research 
to be done on the comparative strength of 
the new steel and has amply demonstrated 
the correctness of adopting a working stress 
50 percent in excess of that used for mild 
steel. This high figure is generally em- 
ployed in designing structures intended to be 
carried out in chromium-copper steel. 

The special case of struts, in which the 
proportion of length to least radius of gyra- 
tion is a controlling factor, has been most 
carefully investigated and tables and curves 
have been compiled, setting out the appro- 
priate strength relationships. 

There is perhaps more difficulty in assess- 
ing the precise strength relationship to be 
adopted in the case of ship design since ques- 
tions of deflection and stiffness of large pan- 
els of comparatively thin plating have to be 
very carefully considered. None the less, 
important economies of material are made 
possible with resulting saving in weight of 
hull structure. 

At this point it should be made clear that 
there is nothing of an experimental nature 
about this chromium-copper steel which, in 
fact, is in regular and continuous production 


Comparative loss in weight of quarter 
inch thick plates tested. 


Loss in weight gms. per 59. ft: of Surface. 
ous 
° 
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in all the makers’ usual rollings of plates and 


sectional material. Authorities such as the 
British Board of Trade, London County 
Council; Lloyds Register of Shipping, Brit- 
ish Corporation Register of Shipping and 
Aircraft, and Bureau Veritas have all given 
it their approval for constructional and ship- 
building work carried out under their regu- 
lations or survey and permit substantial in- 
creases in working stresses or reductions in 
scantlings to be made in recognition of the 
superior physical properties of the steel. 

As a shipbuilding material, the corrosion 
resisting properties of the chromium-copper 
steel recommend it to the attention of all re- 
sponsible for the construction and mainte- 
nance of shipping in general and tanker ton- 
nage in particular. It is understood that 
several important tanker operators are ex- 
amining the behavior of this steel from the 
corrosion point of view by practical tests 
under service conditions and the results of 
these tests should prove interesting. Own- 
ers of ordinary cargo tonnage have found 
it worth while to incorporate the new steel in 
those parts of their ships most subject to 
attack, thereby attaining the desired margin 
against corrosion without addition of useless 
weight to the hull structure involved in the 
usual procedure of specifying increases in 
plating thickness of 20 percent or so above 
registration society requirements. 

Considerable use has also been made of the 
new steel in construction of vessels trading 
in tropical waters under conditions which in- 
duce extremely rapid deterioration of mild 
steel under water shell plating. Results 
have been very satisfactory following the 
adoption of chromium-copper steel for shell 
and deck plating and the fact that owners 
who have taken this step continue to specify 
the new steel for an increasing proportion of 
the structure of succeeding new ships speaks 
for itself. 

Application of a steel such as this to craft 
of special type need not be more than men- 
tioned. Chromium-copper steel is being 
used to a greater or less extent in the con- 
struction of salvage tugs, light-ships, barges 
carrying petroleum, bitumen, sugar cane and 
other cargoes and for high-speed coastal 
patrol cruisers. In some cases, notably that 
of the patrol cruisers, the entire hull struc- 
ture, framing and plating, was carried out in 
chromium-copper steel with chromium-cop- 
per type rivets and extensive use of electric 
welding, for which this steel is quite suitable. 

Altogether the new steel has been incor- 
porated in construction of vessels ranging 
from barges and harbor craft to cargo 
steamers of 9,000 tons deadweight and up- 


World’s largest universal testing machine, capacity 


wards in addition to the large tonnage which 
has been used for general constructional pur- 
poses, bridge building, locomotives, railway 
rolling stock, gas works plant and a variety 
of other uses calling for a high degree of re- 
sistance to corrosion and abrasion combined 
with maximum strength and minimum 
weight. 

In no case has any difficulty been found in 
carrying out usual shipyard and construc- 
tional operations customary in fabrication 
of the more familiar mild steel such as 
punching, shearing, joggling, etc., nor has 
any trouble been experienced in use of the 
special rivets which have been extensively 
employed and found entirely satisfactory 
driven either by hand or by pneumatic or 
hydraulic machine. 

These rivets are manufactured from a sim- 
ilar steel but of about five tons per squaze 
inch lower tensile strength. It is found that 
the tenacity of the rivet is raised by this 
amount due to the work done on the steel in 
driving. The rivets, of course, have the 
same good resistance to corrosion possessed 
by the parent metal. 

Use of electric welding with chromium- 
copper steel has already been mentioned and 
a great deal of work has been fabricated by 
this method with entire success both in the 
shipyard and elsewhere. 

In numerous instances chromium-copper 
steel has been used alongside ordinary mild 
steel and there is no objection to this proce- 
dure so long as the various members are 
correctly proportioned to the work they have 
to do and experience has shown that neither 
material is adversely affected so far as 
corrosion is concerned. 

To sum up, chromium-copper steel retains 
the well known advantages of mild steel with 
regard to workability and suitability for gen- 
eral use, having in addition greatly enhanced 
resistance to corrosion and abrasion and 50 
percent greater strength together with the 
guarantee, implicit in all special steels, of a 
high and uniform standard of care in manu- 
facture. 

It is understood that the cost of chromium- 
copper steel is, per ton, about 25 percent 
above that of mild steel but this would of 
course be largely offset by economy in ton- 
nage resulting from use of the stronger and 
more resistant steel. 

Considering the possibilities suggested by 
the adoption of this type of steel for oil 
tanker construction, it would seem that the 
customary longitudinal framing system is 
peculiarly suitable for most economical use 
of a high tensile steel and on a reasonably 
conservative basis it should be possible, by 


employing chromium-copper steel through. 
out the entire structure, to reduce the steg| 
weight by at least 10 percent to 15 percent, 
This would represent a saving of from 300 to 
500 tons in the case of a modern ocean going 
tanker of 10,000 to 12,000 tons deadweight. 

It is suggested also that much of the troy. 
ble experienced with bracket connections 
and leaky rivets might be overcome by the 
use of this steel which not only has a high 
specified yield point, 23 tons per square inch, 
but also has a proportionately high resistance 
to alternating stress or fatigue in the order of 
1.5 times that of good quality mild steel, 

With regard to corrosion, mention was 
made, at an earlier stage, of the use of plain 
copper-bearing steel for corrosion resisting 
reasons and it is believed that this materia] 
has been tried for oil tanker plating but 
without any great success. This is only 
what might have been anticipated from an 
examination of the experimental work carried 
out. Circumstances attending corrosion of 
steel plates at sea differ greatly from thog 
operative in the case of corrosive industrial 
atmospheres in which copper-bearing mild 
steel is to some extent effective and it is just 
in these marine conditions that the effect of 
the introduction of chromium with copper 
is most evident. There is every reason to 
suppose that the superiority shown by 
chromium-copper steel over mild and plain 
copper-bearing steels when used in vessels 
of other types and trades would equally, in 
the case of bulk oil carriers, go far to resist 
the extremely rapid attack to which so many 
of these vessels are subject and would mate- 
rially prolong the life of the tankage and 
minimize upkeep and repair costs. 

Much of the severe corrosion occurring in 
tankers is attributed to presence of sulphur- 
ous matter in the tanks and to consequent 
formation of free warm acid during the peri- 
odical steaming out process and it is inter- 
esting to note that in the case of gasworks 
plant, where similar conditions exist, ag- 
gravated by considerably higher tempera- 
tures and the abrasive action of wet coke, 
chromium-copper steel has been found most 
effective in resisting attack and has prae- 
tically double the life of the mild steel 
formerly used. 

If full advantage be taken of the greater 
strength of the chromium-copper steel to ob- 
tain, by careful design, most efficient and 
economical use of the material, increased 
cost per ton of the higher grade steel would 
show very little effect on total cost of the 
ship and would, it is submitted, be greatly 
outweighed by the advantages inherent in use 
of asteel having the properties outlined above. 


1,250 tons. 
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U. 8. OIL EXPORTS May Reach 


$300.000,000 in 1937 


Tix trend in value of petroleum and 
product exports from the United States 
established between 1935 and 1936 appears 
to be continuing at an accelerated rate during 
the opening months of 1937. In 1935 the 
average monthly value of petroleum exports 
was $20,759,000; by 1936 the average 
monthly value of petroleum exports had 
increased to $21,737,000; during the first two 
months of 1937 the average value of petro- 
jeum exports had jumped to $23,715,000 or 
almost double the increase between 1935 and 
1936. This increase is notable especially in 
view of the fact that during recent years, 
monthly exports have been at their lowest 
point during the early part of the year. If 
the same seasonal cycle prevails during the 
present year, and if the rate of exports keeps 
up to its present indication, the year should 
come close to a record for the value of petro- 
leum and products exported. 

The seasonal cycle in petroleum exports 
during the past two years has shown a 
marked dip at the beginning of the year, 
reaching its lowest point in both years during 
the month of February. From that point 
exports have shown a steady rise until the 
middle of summer when they have reached a 
peak, declining in the late fall and early 
winter. 

During 1935 the total value of oil exports 
was $249,104,000. In 1936 the total value 
of oil exports reached the figure of $260,- 
845,000. On the basis of present indications 
there is a good possibility that the value of 
petroleum exports during 1937 may exceed 
$300,000,000. 

Petroleum and products rank as the 
second largest classification exported from 
the United States, being exceeded only by 
unmanufactured cotton. In terms of dollar 
value, exports from the United States rank as 
indicated in the accompanying table. 

On the other hand petroleum and prod- 
ucts rank but 23rd amongst United States 
imports and consist largely of crude oil. 

In tracing the course of petroleum exports 
by products over the past two years it will 
be noticed that crude oil constituted the 
most valuable classification of petroleum 
products exported during 1936 when 50,320,- 
000 bbl. of crude valued at $66,142,896 were 
exported. In 1935 a greater quantity— 
51,430,051 bbl. of crude—had been exported 
but the value of crude oil exported in 1935 
was less than that exported in 1936, being 
$61,176,235. Of petroleum products, the 
most important export in point of value in 
1936 was lubricating oil when 9,104,980 bbl. 
valued at $64,551,634 were shipped abroad. 
In 1935 the most valuable export among the 
Petroleum products was gasoline, some 
26,720,000 bbl. valued at $63,716,227 having 
been exported. 
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The average monthly value of crude oil 
exported during 1935 was $5,098,000 while 
during 1936 it increased to $5,512,000. 
During the first two months of 1937, which, 
it must be remembered, represent a season- 
ally slack time for exports, the average 
monthly value of crude oil exported from the 
United States was $5,035,000. Possibly due 
to the decreased emphasis on national refin- 
ing programs established by some European 
countries, the value and quantity of crude oil 
exports showed a slightly decreasing trend 
while the value of gasoline exports showed a 
marked increase. The long-term national 
refining programs were neglected in favor of 
acquiring at once large storage of gasoline asa 
safeguard in event of immediate war. The 
value of gasoline exports per month on the 
average in 1935 was $5,309,000 decreasing 
to $5,173,000 in 1936 and moving up sharply 
to $5,472,000 per month for the first two 
months of 1937. Gasoline exports exactly 
reversed the trend of crude oil exports for 
these three periods. 

The figure for the value of lubricating oil 
exports in 1936 has already been given as 
$64,551,634, or $5,379,000 average per 
month, against $5,196,000 average value per 
month in 1935. . These figures compare with 
$5,951,000 per month for the first two 
months of 1937. The increase in the 
monthly value of lubricating oils reflects not 
only the increased value of all petroleum 
products at the point of manufacture but 
also the greater industrial activity in the 
countries of destination. 

Elsewhere in this article is presented a 
table showing the quantity and value of 
petroleum products exported from the 
United States during 1935 and 1936 by 
products, ranked in order of their importance 
during 1936. It should be noted that 


bunkers, although included in this table, are 
not classed as exports. Hence the value of 
exports given above should only be com- 
pared with the accompanying table after 
deducting the value of bunker oils. 


Value of U.S. Exports in Order of Importance 





1936 
Classification Dollars 
Unmanufactured Cotton... .. . 6... e cece ec eneee $361,043,000 
Petroleum and Products......... a 260,845,000 
Lest FebessOe ccc ccccccccccces 136,669,000 
Electrical Machinery... ... . ven 91,345,000 
Coal and Coke........... base 56,572,000 
lron and Steel Plates............ 49,639,000 
Agricultural Machinery... .... 43,993,000 
Metal Working Machinery. . . . 41,897,000 
Refined Copper... .....- ccc ccc ccwnces 40,702,000 
Boards, Planks and Scantlings........... 36,830,000 
Sick daweneadetncsaneeeeeserares sss» 23,056,000 
nk cendacennebscreesewssisedenek 21,874,000 
oe Gee Bee Bees c ccc ccccccccccccccccccsees 21,766,000 
Photographic and Projection Goods.............. 20,856,000 
Books, Maps, Pictures, etc. .........--- se eeeeee 19,930,000 
Well and Refinery Machinery. .......... 6.0.05. 19,253,000 


Imports of crude oil have increased in 
quantity and value between 1935 and 1936 
and the same situation holds as regards 
imports of refined products. Some 30,555,- 
045 bbl. of crude oil were imported in 1936 
against 25,545,533 bbl. in 1935. The value 
of the crude imported during 1936 was 
$21,721,610 against $18,021,858 for the 
previous year. Refined imports increased 
from 22,200,684 bbl. valued at $13,293,337 in 
1935 to 25,330,596 bbl. valued at $16,413,354 
in 1936. In comparing petroleum exports 
and imports it should be noticed that while 
the value of all petroleum imports increased 
21.7 percent between 1935 and 1936, the 
value of all petroleum exports increased only 
4.7 percent. However, the United States 

(Continued on page 58) 





U. S. Petroleum Exports in Quantity and Value 


1936 


Quantity 

(bbl.) 
OE crdeanckenenaee 50,320,634 
Lubricating oil......... 9,104,980 
Gs ccescccescces 24,066,853 
Ps occesesecacese 33,406,657 
Gas Oil & Distillate... . . 18,329,012 
ee 6,708,640 
Residual fuel oil. ....... 12,955,357 
Natural gasoline. ....... 1,896,779 

(Ibs.) 
Paraffin wax.........++ 187,278,689 
Lubricating grease... ... 88,841,957 

(tons) 
a 170,094 
Petroleum coke........ 111,231 

ic bak ca ikneresseedersn 


* Value of bunkers should not be included in the annual value of petroleum exports. 


1935 
Value Quantity Value 
($) (bbi.) ($) 


66,142,869 51,430,051 61,176,235 
64,551,634 
62,076,333 26,720,625 63,716,227 
34,298,414* 30,303,731 29,924,908* 
23,674,884 14,350,563 17,483,804 


8,351,414 62,357,813 


14,816,777 6A55,279 15,148,753 

11,243,598 11,334,374 9,568,695 

4,203,682 1,644,905 3,335,091 
(Ibs.) 

5,961,640 230,118,047 7,624,989 


3,901,466 94,552,132 4,002,447 
(tons) 

2,835,173 198,951 3,370,559 

1,078,502 119,228 916,113 

295,143,725 279,028,534 
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AQUILA 


Discharging the first cargo of crude oil at the Aquila refinery in Italy. 
dent of the company, Comm. Gino Alessi, and right, Dr. Franz Kind, managing director. 
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Below, left, Presi- 


Italy’s Most Up to Date Refinery. Located 


at Trieste and Recently Completed 


"Trreste—important Mediterranean sea- 
port since the Roman Empire—is the site of 
Italy’s newest and most up-to-date refinery. 
Advantageous from the point of Italian 
economic policy this plant recently erected 
by ‘“‘ Aquila’’S. A. Teenico-Industriale enjoys 
the advantage of being the nearest water base 
for territories lying between the Danube on 
one side and Mediterranean Sea on the other, 
the hinterland which forms beyond the 
Italian frontier making it a natural outlet for 
the most varied products, while as a shipping 
and industrial center it is excellently situated 
both with regard to indigenous markets and 
those outside Italy. 

‘*Aquila”’ is an operator entirely new to 
the industry, although certain of the officials 
have had wide experience in the oil business. 
It was formed in July, 1934, through the 
untiring efforts of Dr. Franz Kind, who 
negotiated the concession and has been so 
active in its technical development. Dr. 
Kind is general manager and a board member 
of the new company. He is also managing 
director of the Redaventza refinery at 
Antwerp, construction of which he directed. 
The president of ‘‘Aquila”’ is Comm. Gino 
Alessi, while the three managers are Dr. S. 
Albonetti, Dr. G. Buldrini and Dr. E. 
Monti. The company’s board comprises: 
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Gr. Uff. Prof. Dott. Carlo Anti, Gr. Uff. Avv. 
Camillo Ara, Comm. Ing. Gino Coen, Gr. 
Uff. Cap. Antonio Cosulich, Dr. Walther von 
Fischel, Albert Flegenheimer, Dr. Theodor 
Frank, Gr. Uff. Dott. Ernesto Mittler, 
Comm. Ettore Modiano, Gr. Uff. Dott. 
Leonardo Montesi, Cav. di Gr. Cr. Elario 
Montesi, Comm. Enrico Paolo Salem, Conte 
Comm. Avv. Piergiovanni Ricci-Crisolini, 
Gr. Uff. Dott. Guido Segre, Comm. Ing. 
Diego Soria, Emil Georg von Stauss, and 
Conte Gr. Uff. Dott. Mario Tripcovich 
Dott. Carl. Ernst Sippel. 

The new refinery is an important cog in the 
wheel of Italy’s self-sufficiency machine and 
is the most important on the Mediterranean, 
having a capacity sufficient to provide more 
than 20 percent of the country’s fuel oil and 
motor spirit demands and over 50 percent 
of the lubricating oil products consumed. 
Apart from the quantities reserved for 
home consumption in accordance with the 
policy of the Italian Government in the min- 
eral oil field, the ‘‘Aquila’”’ refinery has 
drawn up a large program for deliveries of 
petrol, kerosene and gas oil, as well as for 
other light products, bunker oil for naviga- 
tion, and—last, but not least—for high 
grade lubricants and special oils of the most 
varied kinds. These have been up to now 


imported mainly into central Europe, the 
Balkan and Mediterranean cou tries from 
Hamburg and Belgian refineries, as well as 
from American export shippers. It is the 
first plant in the country to supply the 
export trade and it is hoped to revive the 
bunkering business in that section of Italy. 

The Minister of Finance granted the 
concession for the erection of a refinery 
of a capacity of 300,000 to 350,000 tons in 
July 1935; by a 20 years’ license half of the 
production was foreseen for home consump- 
tion, whilst the other half was reserved to 
export business, respectively for bunkering of 
ships. The conception of the export busi- 
ness was essentially under the influence of 
the ‘‘ patto tripartito’”’ (Three Parties’ Pact), 
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aiming at the establishment of a specially 
intimate economical connection with the 
hinterland of Trieste, to which territory 
belong substantially Austria and Hungary. 

The fact that the concession was given to 
an undertaking as ‘‘Aquila’”’ that is com- 
pletely independent of the world trusts and 
at which—as shown in the list of the Mem- 
bers of the Board of the Company as stated 
earlier in this article-important factors of 
the national Italian and shipping companies 
are interested, represents the first stage of the 
realization of Italian petroleum legislation, 
which foresees such a development of its 
fefining industry until the year 1939 that 
Italy will become practically independent 
of importation of finished products, 
importing thus only crudes. It is natural 
that the erection of the ‘“‘Aquila’”’ Refinery 
should incorporate extraordinary flexibility 
both regarding the possibilities of the refining 
of crudes of various origins and the neces- 
sities of the Italian and the nearest export 
markets; the fact that special consideration 
was given to attain the highest technical 
efficiency and a minimum of loss in produc- 
tion does not need to be specially mentioned. 

The well-known petroleum engineers and 
technologists, Moore & George Ltd., were 
consultants for the building of the refinery. 
Harold Moore, genial and energetic partner 
in the concern, kept in close contact with all 
stages of construction by making numerous 
trips to Trieste. H. E. Charlton was resident 
engineer in charge of planning, designing 
and erection of the installation. 

Actual construction was commenced in 
March 1936, when the first excavation for 
storage tanks and foundations was started; 
work was continued throughout the year, 
between 1,500 and 2,000 men being con- 
stantly employed. Official opening by the 
Duke of Aosta took place January last, 


» and the refinery is now turning out a variety 


of first-class products, including lubricating 
ils. It has a throughput of from 300,000 


» tons to 350,000 tons of crude oil per annum, 


or nearly 7,000 bbl. per diem. 
The refinery covers an area of about 2814 
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acres and there is the possibility to extend 
considerably as the company owns an addi- 
tional 7114 acres of adjoining land. The 
site is some eight kilometres from Trieste, 
on a hillside at the end of the Bay of Muggia, 
which forms a natural harbor for accommo- 
dation of tankers. Vessels of any size up 
to the largest bulk-oil carrier afloat can 
be berthed with ease and safety at the jetty, 
which is of reinforced concrete and termi- 
nates with a platform for accommodation of 
the flexible hose used for making connections 
from ship to shore; safety of the jetty is 
ensured by means of wooden dolphins and 
buoys. The depth of water at low tide 
is 914 m., or about 31 feet. The jetty car- 
ries two 8-in. pipes, three of 4-in. diameter, 
and three of 2-in. size; these serve for the 
various oils and for services such as steam, 
air and water. Provision is also made to 
load lighters and barges alongside the jetty, 
and small craft up to 1,000 tons capacity can 
be seen daily being loaded with finished 
products from the refinery. 

Storage capacity totals about 100,000 
tons and the two largest tanks have a ca- 
pacity of 12,500 tons of crude oil each. 
Total crude storage capacity is for 35,000 
tons. The tanks are situated on the hillside, 
at a height of about 100 ft. above sea level, 
on the upper side of the main road which 
divides this tank farm from the main plant. 
Communication from tank farm to refinery 
is by means of a tunnel underneath the road, 
which serves not only for the pipelines but 
also for the company’s personnel. Gasoline 
is stored in tanks fitted with Wiggins floating 
roofs in order to prevent as much as possible 
the exceptional evaporation losses which 
would otherwise be incurred due to the 
great difference between night and day tem- 
peratures in the hot climate of Italy. 

Tankers have no difficulty in pumping 
crude into storage despite the long line and 
appreciable head, although with exception- 
ally viscous crudes provision is made for the 
pumps of the central pump house to assist 


The Edeleanu plant for the production of lubricating oils. 





ships’ pumps by being put in series as boost- 
ers if necessary. 

All lines from the jetty pass through the 
central pump house, where also every tank 
and every plant has its own separate line 
or lines, ending in an exchange pit where 
connections are made with flexible hoses in 
order to make the necessary transfers of liq- 
uid. Although this pump house is equipped 
with six large and two small pumps, many 
of these transfers are effected by gravity. 
With this method of flexible hoses contamina- 
tion of products is absolutely impossible, 
and as many of the pumping operations are 
repeated daily, or are sometimes even con- 
tinuous, many of the connections are left 
undisturbed for long periods and the system 
works very efficiently and quickly. 

Due to the elevation and arrangement of 
the storage tanks above the level of the jetty, 
filling tanks, and loading racks, almost all 
of the deliveries of the light non-viscous 
products can be made by gravity and tankers 
of gasoline can be loaded in this way at 
the rate of 150 tons per hour when the tanks 
are full and 100 tons per hour when they are 
nearly empty. In fact, gravity has been 
exploited to the fullest possible extent in the 
new refinery to facilitate normal movements 
of liquids and to keep the running costs at a 
minimum. 

From storage the crude flows to the two- 
stage distillation plant, which has the ability 
to process approximately 1,000 tons of crude 
per day through the atmospheric section 
and 350 to 500 tons of atmospheric residue 
(from crudes suitable for making lubricating 
oils or asphalt) through the vacuum section. 
This unit designed by Foster Wheeler Ltd. 
and constructed and erected by Borsig, is 
one of the most modern type and has an 
exceptional range of flexibility. The at- 
mospheric section can work on crudes having 
up to 50 percent of overhead gasoline or 
having 50 percent of bottoms, and on the 
vacuum section the residue can be from less 
than 10 percent up to 75 percent of the 


The central 


figure in the group is H.R.H. the Duke d’ Aosta, with the Minister of Cor- 
porations, H. E. Ferruccio Lantini on his right. 






























Partial view of the Foster Wheeler dis- 
tillation plant. 


vacuum charge, thus having the possibility 
of making first-class asphalts in large quan- 
tities from suitable crudes. 

The atmospheric section has pressure 
settlers in order to eliminate water and solid 
matter from the crude; from these settlers 
the crude is pumped into one of the banks 
of tubes in the convection section of the 
furnace and then under pressure into the 
predistillation tower where all the corrosive 
gases are taken off with the light gasoline, 
without steam. From the bottom of the 
predistillation tower the crude passes again 
into the furnace and then into the atmos- 
pheric tower, where gasoline, white spirit, 
kerosene, gas oil and residue are obtained. 
Fractionation is such that between the gaso- 
line, white spirit and kerosene, there is no 
overlap between the end boiling point of 
one product and the initial boiling point of 
the next. In fact, in practice a few degrees 
gap has been obtained. 

Residue from the atmospheric unit can 
either be pumped to the fuel oil storage or, 
when the crude is a suitable one for the man- 
ufacture of lubricating oils, to the vacuum 
section. From the vacuum unit one over- 
head stream of heavy gas oil and side- 
streams of lube oils are obtained in addition 
to the asphaltic residue. 

The atmospheric and vacuum unit are 
arranged so that they can work in series or 
in parallel, in the latter case a topped crude 
could be charged to the vacuum unit differ- 
ing from the residue coming from the at- 
mospheric section, which part of the plant 
is then free to work completely independently 
on anothercrude. This unit has a very com- 


plete system of entirely automatic control. 
Products leaving the distillation plant 
flow to run-down tanks of 100 tons capacity 
each, of which there are 20, where they are 
taken continuously by the chemical treat- 
ment plant, or are pumped away to finished 
storage. The chemical treatment plant is 
designed and constructed after the patents 
of Moore & George Ltd., and has already 
proved itself to be an unqualified success, 
having worked continuously for many weeks, 
and is of an exceptional flexibility. With the 
12 special mixers, settlers and chemical 
pumps, five separate products can be treated 
simultaneously andautomatically. Injection 
and measurement of chemicals is effected 
regularly and accurately by means of pro- 
portiometer pumps—particularly indicated 
for this type of continuous treating circuit. 
Gasoline, white spirit, kerosene and lubri- 
cating oils are treated in this plant with 
sulphuric acid and alkali or other reagents, 
according to the indications and instructions 
of the laboratory. Treatment effected in 
this plant gives consistent economic results 
and running costs are very low for only one 
operator and two assistants are needed 
to control the process when working simul- 
taneously five different products. 
Lubricating oils from the vacuum section 
of the distillation plant go to storage, from 
whence they are taken separately to the 
combined Edeleanu solvent and dewaxing 
plant and undergo there a process of solvent 
extraction and dewaxing with a mixture of 
SO. and benzol as the solvent, and SO, 
alone as refrigerant. This plant, which has 
just been put into operation and has a ca- 
pacity of 100 tons per day, was designed by 
Edeleanu Gesellschaft and constructed by 
Borsig. Oils from the Edeleanu plant can 
either be delivered direct to finished storage 
or they can pass through the filtration plant 
where they are further treated with activated 
earth. There is also the possibility of tak- 
ing these oils to the chemical treatment plant, 
when special products are required, as in case 
of transformer or white oils, which oils will 
form an important part in the production 
programme of “‘Aquila.’’ After the finished 
storage, the products are delivered to the 
loading departments, where there are very 
adequate rail and road loading facilities. 
The water system for the condensers and 
coolers of the distillation and Edeleanu 
plants is a very complete one, designed to 
give the maximum security at alltimes. De- 
mand for water for this purpose varies from 
some 400 tons in winter to 1,200 tons per 
hour in summer. Normal supply is taken 
from the sea by means of four motor-driven 
centrifugal pumps installed on a concrete 
platform at a point about half way along the 
jetty, where the depth of water is from 314 
to 4 m. These may be started from the 
central station control room, which is about 


Panoramic view of the recently completed 

Aquila S. A. plant on Trieste Bay, Italy. 

The refinery has an annual capacity of 

300,000 tons to manufacture a complete 
line of products. 





600 m. away and in addition the capacity 9 
each pump can be varied independently py 
means of motor-operated delivery valves 
situated on the outlet of each pump. Prim. 
ing of these pumps is effected by means oj 
a vacuum pump, also controlled from a dis. 
tance. Magnetically operated valves auto. 
matically connect the vacuum pump tp 
whichever pump is started in order to suck 
up the water into the pump. When the 
pump is primed and a pressure is generated jn 
the pump a pressure-operated switch closes 
the vacuum line and the vacuum pump cap 
then be stopped. Apart from the greg 
convenience of being able to conduct qj 
these operations from a central point, ap. 
other advantage of this method is that the 
pumps are actually started without wate 
so that starting shock to the electrical system 
is greatly reduced. By virtue of this jn. 
genious arrangement it is not necessary to 
make more than a weekly inspection of the 
water pumping plant. 

Asphalt from the vacuum unit is pumped 
directly to the asphalt storage tank which 
is situated near the space allocated for the 
filling of barrels, rail and road cars. 


** Aquila,”’ with a loading rack which at the 
moment is arranged for loading 12 waggons 
simultaneously and which can be extended 
to double this capacity if the need arises, 
Loading of road cars is effected underneath 
a bridge, which spans (without any inter- 
mediate supports) the whole loading plat- 
form, and which has a width of 25 meters, 
thus giving a free space for movement of 
the vehicles. Outgoing waggons and tank 


cars are weighed on weigh-bridges, placed 
at the entrance. 
Large areas are reserved for the buildings 





There 
are some 950 m. of rail sidings belonging to 
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where barrel, drum and can-filling will be 
carried out. In the filling department for 
lubricating oils provision will be made for 
blending and clarifying of finished lubricants 
immediately before they are delivered. 
Along the whole length of two sides of this 
building is installed a slightly elevated plat- 
form which facilitates loading of barrels onto 
waggons and trucks. 

Boiler plant and central power station is 
situated almost in the centre of the refinery 
and from this point almost all of the services 
can be controlled. The two boilers which 
are situated in the open were made by Borsig 
and are of the water tubular type with side 
wall tubes, and each has a full load evapora- 
tion of 12 tons of steam per hour at 300 lbs. 
per sq. in. pressure. Advantage is taken of 
the expansion of steam from 300 lbs. down to 
120lbs per sq. in. (which is the pressure of the 
general steam line for pumps, etc.) in order to 
generate in back pressure steam engines, 
coupled to alternators, a reserve supply (up 
to 150 k.w.) of electrical energy at a low cost. 

Electrical and steam compressors situated 
in the same engine room supply the com- 
pressed air required in the refinery. 

All the switching operations of the high 
tension transformer station are controlled 
from the central power station. The trans- 
former cabin is situated on the opposite side 
of the road, some 200 m. away and trans- 
forms the energy received from the supply 
company at 26,000 volts down to 500 volts, 
and has three transformers with a total 
capacity of 900 k.v.a., with one cell as 
provision for a future transformer. Distri- 
bution of all the electrical energy at 500 
volts, both from the supply company and also 
that fom the reserve alternators, is made in 
the central power station, where a most 


PRINCIPAL CONTRACTORS AND SUPPLIERS 
Foster Wheeler distillation plant.Rheinmetall Borsig 











Edeleanu plent........ceeee. Rheinmetall Borsig 
Ph 665¢-ccckvacenseesend Rheinmetall Borsig 
ee Wesgelin & Huebner 
IG. oc cacsenesccssd Cantieri Riuniti dell’ Adriatico 
Wiggins floating roofs......... Cia. Tecnica Industria Petroli (H.S. 
Bell) 
E ti and buildings, in- 
cluding offices............. Buttoraz & Ziffer 
Pi dawkaskeseadsciaadiaed Societa Anonima Costruzioni Opere 
Pubbliche 
WES 00s ccdncssccvcacees Schaeffer & Budenberg 
{ Siemens 
RS icv vcscccesxsve ‘ COS. bene dt biome 
f Worthington 
PED nacnccccenccenscsce < Weise & Monsky 
{ Weise & Soehne 
Ee G.E.C. Compagnia Generale Elet- 
tricita 
Motors (Edeleanu plant).......A.E.G. Allg ine Elektricit 
Gesellsch. 


complete and modern switchboard is in- 
stalled, with all the necessary instruments 
for the control and measurement of all the 
refinery services. 

A reserve supply of fresh water is at all 
time available from a concrete reservoir 
situated at the highest point on the hill 
above the refinery, containing approximately 
2,000 tons of water. An alarm system gives 
warning when pressure on the sea water-line 
falls below a certain predetermined value, 
so that the operator can immediately open 
the fresh water valve. 

A very modern and well equipped labora- 
tory situated in a central position and di- 
rected by Dr. Herzenberg controls the qual- 
ity of all products as they pass through the 
various processes. 

One of the largest contractors of the 
refinery was ‘‘Aquila”’ itself, for all the pipe 
work, erection of pumps and machinery, all 
the electrical work, and in addition a large 
amount of excavation and building work, 
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Pump house and control room of 
the Aquila plant. 


including the laying of over a kilometre of 
railway sidings, was executed by direct 
labor under control of the company’s engi- 
neering staff, directed by Mr. Charlton, and 
in this work some thousands of valves were 
employed and approximately 65 kilometres 
of pipelines, over 100 pumps, and well over 
15 kilometres of electric cables were installed. 








Six 250 H.P., 3600 RPM, 2200 volt ball-bearing squirrel-cage induction motors driving oil 


pipeline pumps in Oklahoma. 








ELECTRIC MOTORS FOR PIPELINES 


By G6. R. Prout 


International General Electric Co. 


>! 

Eicecrric motors were used to a very 
limited extent by oil pipeline companies prior 
to 1926. At that time, however, centrif- 
ugal pumps of acceptable efficiency and 
suitable for handling crude oil under the 
volume and pressure conditions required by 
pipeline service appeared on the market. 
Since the centrifugal pump is a high-speed 
machine, when handling large volumes at 
high pressures, it was quite natural that the 
development of the oil-line centrifugal pump 
was carried on using the high-speed electric 
motor as the prime mover. 

Electric motors for driving oil-line pumps 
are now considered fully established as 
standard drives by the pipeline industry in 
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the United States. The degree of acceptance 
is evidenced by the fact that there is now 
installed in pump stations of oil or gasoline 
pipelines more than 200,000 horsepower of 
electric motor capacity. 

The power companies have transmission 
lines that cover much of the country through 
which oil and gasoline pipelines pass, conse- 
quently reliable electric service is now avail- 
able or can readily be made so at almost any 
proposed location. 

Centrifugal pumps for oil or gasoline pipe- 
line pumping service are high-speed machines 
as was pointed out above. Nearly all of 
the present day pumps operate at a speed 
of about 3,550 RPM. These pumps are 


available with efficiencies from about 72 
to 85 percent when handling crude oil in 
capacities from 20,000 bbl. per day to 75,000 
bbl. per day at line pressures of 500 to 900 
pounds per square inch. Smaller pumps are 
also available but their use in present prat- 
tice is limited more or less to gathering-line 
service. 

Since these pumps operate at high speeds, 
the electric motor which is normally a high- 
speed unit combines readily with this type 


of pump to produce an inexpensive, light E 
weight, efficient pumping unit for pipeline ; 


service. 
Until the advent of the gasoline pipeline, 


the constant-speed motor, direct coupled to 9 
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the centrifugal pump largely met the re- 
quirements of pipeline pumping. Conse- 
quently, most of the equipment now in opera- 
tionisof the constant-speed type. However, 
variable-speed equipment is now being used 
to an appreciable extent on gasoline lines. 

The simplest type of electric motor is the 
squirrel-eage induction motor. This ma- 
chine consists of but four main parts—the 
stator, the rotating element and two end 
shields, each of which contains one bearing. 
This mechanically simple machine has long, 
trouble-free life and operates with a very low 
maintenance cost and requires very little 
<a, labor for its operation. 

The mechanical simplicity and sturdy 
construction of this type of motor, together 
with its relatively simple control equipment 
and its low first cost, makes it the most 
popular type of motor with pipeline op- 
erators. 

In some cases, particularly where power 
costs depend somewhat on the power factor 
of the load, the synchronous motor with 
direct-connected exciter is being used. 
This machine, while not quite so simple, 
mechanically, as the squirrel-cage motor, 
normally operates at unity or leading power 
factor. The efficiency of the synchronous 
motor is usually slightly higher than that of 
the correspondingly rated squirrel-cage mo- 
tor, although this difference is usually not 
in excess of One or two percent. These ad- 
vantages are obtained at an increased first 
cost and a somewhat more involved motor 
which requires an exciter and a control 
equipment not quite so simple as that re- 
quired by the squirrel-cage motor. The 
synchronous motor, where it has been used, 
however, has been found to be highly satis- 
factory from the operating standpoint. 

Slip-ring induction motors with variable- 
speed control have been used to drive recip- 
rocating as well as centrifugal pumps where 
speed variation was required. 

In some cases this type of motor with 
variable-speed control was used with centrif- 
ugal pumps to maintain constant, maximum 
allowable pressure on the line throughout 
the year. Ordinarily, the pressure main- 
tained at the pump stations on a crude-oil 
line using centrifugal pumps, drops during 
the Spring as the temperature increases and 
the viscosity decreases. The minimum 
pressure obtains during the Summer months. 
During the Fall as temperatures again de- 
crease and viscosities increase, the pressure 














out 72 increases until the maximum pressure ob- 
oil in tains during the Winter. 
75,000 Due to the fact that the head-capacity 
to 900 curve of the centrifugal pump is a drooping 
nps are characteristic, i.e., the volume increases as 
it prac: the pressure decreases, the maximum pump- 
ing-line — 28€ is obtained on such a line during the 
_ Summer months, yet if the pressure on the 
speeds, __ line could be maintained at maximum allow- 
a high- P able the line would handle appreciably more 
is type 
e, light B With this thought in mind several installa- 
pipeline Hons were made where the main pumps were 
driven by constant-speed squirrel-cage mo- 
yipeline, § 8 and on the suction side of each station 
ipled to a full-eapacity, low-pressure centrifugal 
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pump, driven by a variable-speed slip-ring 
motor, was installed. This pump did not 
operate at all during the Winter. Then as 
temperatures increased in the Spring, these 
pumps were started and run at slow speeds. 
As the temperature increased, as Summer 
approached, the speed of these pumps was 
increased until full speed was reached during 
the Summer. The reverse took place during 
the Fall until Winter arrived, at which time 
the auxiliary pumps were shut down. By 
means of this operation, constant maximum 
allowable pressure on the line was maintained 
and maximum annual pumpage obtained. 
The low-pressure, variable-speed unit sup- 
plied that increment of pressure required, 
which, when added to the pressure of the 
main pumps, would give that total station 
pressure which was the maximum safe op- 
erating pressure. This was possible, of 
course, because of the fact that the pressure 
of a centrifugal pump varies with the square 
of the speed. 

Variable-speed slip-ring motors driving 
reciprocating pumps have also been used to 
an appreciable extent on gasoline pipelines 
to provide a means for varying the volume 
pumped through the line. 

The slip-ring motor is a relatively simple 
machine mechanically. When used with 
proper control equipment its speed can be 
changed over a wide speed range. The 
efficiency of the motor drops, however, as 
the speed is reduced by insertion of resist- 
ance in the rotor circuit. This drop in 
efficiency is proportional to the reduction in 
speed if the torque developed is constant. 
This condition may obtain when the motor 
is driving a reciprocating pump. However, 
in pipeline service on any given line if the 
volume pumped is decreased by reduction 
in speed of the pump, the pressure required 
to pump the reduced volume through the line 
usually is reduced and the torque required 
falls as the speed is reduced. Under these 










conditions, the motor efficiency drops a little 
more rapidly than the speed, but since the 
actual power required has also decreased 
more rapidly than the speed, the motor 
efficiency is not quite so important as at 
full speed because the actual power developed 
is materially less than at full speed. 

The power required to drive a centrifugal 
pump varies as the cube of the speed. 
Therefore, when a slip-ring motor-driven 
centrifugal pump is operated at reduced 
speeds, the power drops off very rapidly. 
For example, if the speed is reduced 50 per- 
cent, the power required is reduced to about 
1214 percent-of that required at full speed. 
Therefore, even though the efficiency of the 
motor drops more rapidly than the speed 
decreases, the actual losses in the motor are 
relatively small because the power required 
is so small. 

Where pumping requirements vary widely 
from day to day or season to season as fre- 
quently happens on a gasoline line, the 
brush-shifting type of adjustable-speed A-C 
motor has the advantage of permitting con- 
venient, accurate speed setting over a wide 
speed range without the larger losses of 
efficiency experienced with the slip-ring 
motor. 

The horsepower and speed limitations of 
this type of motor, as well as its relatively 
high first cost, limits the possibilities of its 
extensive use in pipeline service. Neverthe- 
less, there are certain applications where it 
fits into the economic situation well and 
undoubtedly it should be given consideration 
where variable-speed drive is required. 

The brush-shifting type of motor, as well 
as the synchronous and slip-ring motors, 
require a fire wall to be constructed between 
the motor and the pump in order to assure 
the prevention of fire by sparking at the 
motor brushes igniting an explosive mixture. 

Squirrel-cage motors have been installed 
in the pump room on crude-oil lines, without 


Two 350 H.P., 3600 RPM, 2200 volt squirrel-cage induction motors driving 
6-inch, 3-stage, 400 Ib. 42,000 bbl. centrifugal oil pumps through a fire- 
wall in a pipeline pumping station in Texas. 






































a fire wall between the motors and the 
pumps, in a very large number of cases. 
So far as we know, there have been no fires 
in any pump station that could be traced to 
the “motor or control equipment for its 
origin. 

Occasionally a proposed pipeline station 
location is such that a large expenditure is 
necessary to serve this station with central 
station energy. When such a_ problem 
arises, the Diesel engine is, of course, im- 
mediately considered. 

The Diesel engine can be used with speed- 
increasing gears and centrifugal pumps, but 
certain definite advantages are obtained by 
the use of Diesel engines and electric genera- 
tors with motor-driven centrifugal pumps. 
Several such stations have been installed 
and the following advantages have been 
realized: 

1. Low maintenance on the electrical 
equipment. 

2. Flexibility in operation is afforded; that 
is, with a two-pump installation, either 
pump can be operated from either engine, 
either engine can be operated conveniently 
without load for adjustment, etc. 

3. Electric energy is readily available for 
driving station auxiliaries and lighting opera- 
tors’ cottages without investment in addi- 
tional generating equipment. 

4. If increased pumpage at a station re- 
quires the original pumps to be replaced with 
larger pumps at some !ater date, the original 
engines and generators can still be used by 
adding one more engine-generator set of 
suitable capacity. 

5. When requirements for pumping are 
such that a station can be eliminated, the 


engine-generator sets can be readily moved 
to another station or to a producing prop- 
erty where electric motors may be used. 

6. The speed of the pumps can be changed 
readily, merely by changing the speed of 
the engines. 

7. Complete tests of station operation 
can be made easily by the use of electrical 
instruments. This allows the fuel and 
lubricating oil consumption of the engines to 
be accurately checked against energy gen- 
erated and also provides a convenient, ac- 
curate means for checking pump efficiencies. 
Therefore, the cause of excessive fuel and 
lubricating consumption can be quickly 
found and corrected with resulting saving 
in operation cost. 

8. By means of a watthour meter on each 
generator panel, the exact amount of energy 
put out by each engine can be determined 
easily for any given period of time. This is 
of material help in arranging operating 
schedules. 

9. If one engine is installed to drive two 
pumps, it is not necessary to run both pumps 
at all times or to uncouple one pump in order 
to run the other. Either pump can be op- 
erated at will with resulting convenience 
and saving in operating costs. 

10. The total cost of the completely in- 
stalled station compares favorably with the 
engine-gear type of station. 

11. High-speed, efficient pumps can be 
used without increased first cost or increased 
maintenance cost. 

12. Slow-speed engines can be used with- 
out encountering any difficulty in respect to 
speed-increasing ratio. 

13. Any number of engine-generators can 


be used to furnish energy to two pumps, 
This means that several relatively small ey. 
gines in the stock of a pipeline company eg, 
be used with generators to drive two large 
motor-driven centrifugal pumps. 

14. Equipment is simple to operate. 

15. Motor-driven pump in this type 
station may be used later at some other gta. 
tion location with purchased power. 

16. Motor-driven pumps in existing gta. 
tions can be used with engine generators, 

Stations using engines and _ generatox 
with motor-driven centrifugal pumps hay 
been in operation almost constantly {og 
nearly three years. The operation of the 
stations has been economical and _ high! 
satisfactory. 


CONCLUSION 


Pipeline operators are now thoroughly 
aware of the advantages afforded by the 
use of motor-driven centrifugal pumps with 
purchased power. Power companies anj 
electrical manufacturers, as well as the pump 
builders, appreciate the problems of pumping 
oil and gasoline in pipelines, and cong. 
quently are able to cooperate with the pipe. 
line operators to a much greater extent in 
the solution of these problems. 


Where purchased power is not available, | 


engine generators still permit the use oj 
motor-driven centrifugal pumps and provide 
many advantages which have proved out 
in actual operation over a period of time. 

With the foregoing in mind, it seems evi- 
dent that the pipeline industry should uw 
electrical service and electrical equipment 
for pumping oil and gasoline to an eve 
greater extent in the future. 


A 600 H.P., 3600 RPM, 2200 volt wound-rotor induction 


motor with 


enclosed collectors and forced-lubricated 


sleeve bearings, built for a gasoline pipeline pumping 
station in Pennsylvania. 
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IRISH REFINING MONOPOLY 


(Continued from page 33) 


Thames Haven profits would be serious un- 
less means of replacing them were found. 
It is estimated that the gross revenue of the 
company received from business with the 
major oil groups approximates to the total 
average profits of London and Thames 
Haven. It is now reported that other im- 
portant groups in addition to Shell are 
definitely terminating their contracts with 
London and Thames Haven. 

Another factor affecting the position of 
London and Thames Haven is found in the 
fact that it is now subject to effective com- 
petition for the first time in its history. 
This competition is offered by London and 
Coastal Oil Wharves, Limited, which has 
completed a storage and refining plant at 
Canvey Island, in the Thames estuary, under 
the managing-directorship of N. A. Anfilo- 
gof, a former Thames Haven chemist and 
refinery manager. 

In the British House of Commons it was 
intimated recently that the major oil com- 
panies were collaborating with the Govern- 
ment in building up the national defence oil 


storage scheme. This suggests that the vol- 
ume of storage capacity in Britain will be 
greatly increased, possibly to the ultimate 
detriment of undertakings already owning 
storage installations. 

Mr. Burgess referred in his recent speech 
to ‘‘fighting a battle” in the oil trade, and 
events during recent months certainly seem 
to be shaping in that direction. Discussing 
possibilities of the future, Mr. Burgess threw 
out a strong hint that his reply to the sever- 
ance of relations by the major oil groups 
might be an entry by Thames Haven into 
the distributing business in England. 

Parent Petroleum Interests, with which 
Mr. Burgess is now so closely linked up, has 
already been credited with designs on the 
English distributing market, and Mr. Bur- 
gess was doubtless envisaging cooperation 
with Parent Petroleum Interests in any at- 
tempt to capture a place in English distribu- 
tion. If such an attempt is ever made, the 
Irish imbroglio will have even wider reper- 
cussions on the British petroleum market 
than it has had up to the present time. 


READER’S COMMENTS ON SULPHUR AS A 


CIRCULATING FLUID 


To the Editor of World Petroleum: 


$ir,—The article in your March issue about 
the use of sulphur in oil-well drilling was of 
interest. It seems, however, that you could 
have placed more stress upon the possibility 
of successfully shutting off water in cases 
where considerable difficulty has been en- 
countered with the use of oil-well cement. 
In attempting to perform permeability 
tests a few months ago on some sandstone 
cores extracted from wells at depth we had 
difficulty in mounting a six-inch length of the 
core in a section of four-inch pipe so that 
fluid would pass from a window on one side 
to another window on the opposite side with- 
out by-passing around the core next to the 
inner wall of the pipe. Before we learned 
that oil-well cement and asphalt were proper 
for mounting such a core, we tried melted 


core we examined it to see what had hap- 
pened. The sulphur had thoroughly im- 
pregnated the sandstone. All pores were 
entirely filled. Either the fumes of sulphur 
had permeated the entire core, or molecular 
pressure on cooling had pressed liquid sulphur 
through to the center of the core, where it 
solidified on further cooling. 

Cement and asphalt can not penetrate 
the outer surface of sandstone. It therefore 
occurs to us that the setting of strings of 
casing in thin shales overlain and underlain 
by porous sandstone, or the setting of casing 
in thicker broken shales, may be facilitated 
by using melted sulphur in place of cement. 
The actual penetration of sulphur into the 
rock surrounding the shoe of the casing will 
insure a positive bond between the pipe and 
the body of the surrounding formation. 

STANLEY C. HEROLD 


capacity in proportion to its gross tonnage, 
only 150 deadweight tons for every 100 gross 
tons, and is a one way ship, so that 100 gross 
tons of tanker can only carry 150 tons of 
cargo home and no cargo out. This is only 
partly compensated for by the fact that tank- 
ers have quicker loading and despatch and 
by the tendency to build tankers of greater 
speed. At present it is probable that three 
tons of tanker are no more useful to a country 
which requires tonnage both for imports and 
for exports than two tons of tramp. A posi- 
tion nearer equality will, of course, be reached 
when high speed tankers such as the 20-knot 
boats constructed by the Japanese become 
the rule. 

To sum up, the rapid and perhaps inevi- 
table displacement of coal by oil has brought 
new and important problems to British mer- 
chant shipping which will take a long time to 
solve and which may require in the interests 
of safety not only an increase in total mer- 
chant marine but an important change in the 
proportion of tramp and tanker tonnage in 
its composition unless the march of progress 
can be stopped and coal can again come into 
its own as the chief propellant for the world’s 
ships. 


BRITISH IMPORTS FIRST 
QUARTER 


Baritisx oil imports during the first 
quarter of 1937 show only a small increase 
against the corresponding period of 1936. 
The decline in crude imports during the first 
quarter of this year is due to smaller ship- 
ments from Iraq and Venezuela. This decline 
was, however, partially offset by increased 
shipments from Netherland West Indies and 
Peru. Increased shipments from Peru reflect 
greater activity on the part of Lobitos Oil- 
fields, Ltd. The Netherland West Indies 
remained the most important source of 
British motor spirit imports. With British 
industries operating on heavier schedules 
than during the first quarter of 1936, the 
decline in lubricating oil imports suggests 
that a greater part of the lubricating oil 
supply is being manufactured in the United 
Kingdom from imported crude oil. A big 
increase in the quantity of fuel oil imported 
is noticeable despite the fact that shipments 
of this classifaction from Netherland West 
Indies decreased. 











sulphur. This set the core firmly in the pipe. Los Angeles, California. BRITISH OIL IMPORTS BY PRODUCTS 
On test, however, the core proved to be im- Pg an ee 
permeable, although the sulphur coating 1937 March 30 March 30 
had been removed at both windows, and a 1937 1936 
one-quarter inch slice of the core itself had BRITISH TANKERS ana ea 2.767000 2.770000 aseeee 
been scraped off in order to reach uncontami- INADEQUATE Lebelesting cil... 261,000 548,000 828,000 
nated sandstone. When a pressure of 250 (Continued from page 37) ee 317,000 851,000 826,000 
pounds per square inch was applied at one case in a national emergency, a tramp ship agg erm aaa ae 
window, with the other window open to the will carry 170 tons and another 170 tons 
atmosphere, neither water nor air could be home, i.e., 340 tons of cargo on the round Total products. 6,379,000 16,653,000 16,222,000 
forced through the remaining three-inch sec- voyage for every 100 tons, but a tanker on Der <cosscene COTASS =LAWATD SANE E00 

: tionofeore. After heating and removing the the other hand has a smaller deadweight Total imports... 7,286,000 19,652,000 19,516,000 
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BRUSSELL W. CARTER, SAMUEL P. DUF- 
FIELD and WILLIAM H. DUNLAP, drillers 
formerly in California fields, left New York 
April 16th aboard the ORANJE NASSAU 
(Royal Netherlands Steamship Company) 
for Maracaibo where they are due to arrive 
May 11th. From thence they will proceed 
to their new home at the El Mene field of 
British Controlled Oilfields Ltd. 


LEONARD WAMMOCK and JOHN E. 
SEARLES, well-known California drilling 
superintendents left San Pedro April 20th 
on board the PRESIDENT VAN BUREN for 
Miri, Sarawak, where they will be associated 
with Sarawak Oilfields Ltd., Royal Dutch- 
Shell affiliate. 


BRoBERT Harcus, drilling superintendent 
for Assam Oil Company Ltd. with head- 
quarters at Digboi, Upper Assam, has been 
visiting Scotland and is expected to arrive 
in the United States in May accompanied by 
Mrs. Harcus, a Long Beach girl. 


ALEXANDER ANDERSON, president of the 
Alexander Anderson Company, sold out his 
interests to Lane-Wells Company and re- 
tired from business April 1st. Born of 
Scottish parents and educated in Britain and 
America he has led an interesting life. 

Mr. Anderson came to the United States to 
study production and drilling by way of 
mining in Shanghai. He settled in Fullerton, 
California, where he obtained a position as 
instructor of geology in the Fullerton Junior 
College from 1921-4, and during this time 
worked out and patented several of his oilwell 
survey services. 

Recognition came slowly due to its de- 
parture from accepted practices, but when he 
successfully surveyed Olinda No. 96, 
C.C.M.O.’s deep well in 1926 the industry 
woke up to see the possibilities of the service 
he had established. 

Mr. Anderson will travel again and leaves 
shortly for Africa. His retirement may be 
temporary as his oilfield experience in past 
years may have gotten into his blood. 


Executives of the recently reorganized Richfield Oil Corporation. Left to right: Chas. 
S. Jones, president; H. R. Gallagher, director; Harry F. Sinclair, chairman of the board 
of directors; and William C. McDuffie, director and chairman of the executive committee. 


CHARLEs C. Hart, who was United State 
Minister to Teheran in 1930-34, and yj, 
recently negotiated an oil and pipeline oo, 
cession in Iran for the Amiranian Oil Cop, 
pany, has been on a visit to Baghdad. M 
Hart also negotiated an oil concession fo 
the same oil group over five provinces }, 
Afghanistan. The Iranian concession ; 
situated in Khorassan (Mohammerah) api 
Eastern Mazanderan, while the pipeline routs 
from both countries to Chaban, on the Pe. 
sian Gulf, is over 1,000 miles long. 


Pat HENRY, geologist and resident engi. 
neer for Richmond Petroleum Company ¢j 
Venezuela, subsidiary of Standard Oil Cop. 
pany of California, has just spent a mont 
in San Francisco. Standard of Califori, 
controls over 80,000 acres of land in Veng. 
zuela, through Richmond, which has bee, 
inactive for some time past but there js 
every indication that they are going to ope 
this up soon. 


MiarTIN HEss, former drilling superip. 
tendent for British Controlled Oilfields Ltd, 
recently sailed for Venezuela to rejoin th 
company after working for some time jn 
the Mid-Continent area. 


Sam Katz, who held a contract to do al 
the drilling for Petroleos de Mexico S.A 
(Petromex, recently reorganized  govern- 
ment oil company), is said to be contemplat- 
ing action to maintain his contract. We 
hear that A. W. SIMMONS, who has been 
representing him in Mexico, recently re 
turned to California and is now on his 
ranch at Ukiah. 
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HeL.EN Louise MELLON, daughter of 
J, S. MELLON, export manager of Byron 
Jackson Company, recently left New York 
on the first stage of an extended European 
tour, commencing in Italy. Miss Mellon, 
who has been associated with her father in 
business for the past few years, has a wide 
circle of friends in the oil industry and has 
included in her itinerary attendance at the 
World Petroleum Congress in Paris, June 
14th to 19th. 


E. E. PEAKE, district superintendent for 
Lago Petroleum Corporation at Lagunillas, 
has returned to his home state of California 
for a visit, from whence he embarks on a 
hunting expedition in Canada. 





© Blank & Stoller 


Helmar Hedstrom 


HeLMar HEDsTROM, well-known Swedish 
geophysicist and representative of Lane- 
Wells Company in Europe and the East, 
sailed from New York April 17th on his way 
to Stockholm after two months spent in 
California and Texas. Mr. Hedstrom has 
been studying the latest developments in 
drilling surveys, directional drilling and 
servicing of wells, all of which, he says, are 
subjects of particular interest to drilling 
and operating companies in the eastern 


| hemisphere. 


H. D. Huskey, drilling superintendent 
for Iraq Petroleum Company Ltd. with 


: field headquarters at Kirkuk, is due in 
) California on home leave in July or August. 


FRANK GILSTRAP, superintendent of pro- 
duction for Tropical Oil Company at Bar- 
tanea Bermeja, Colombia, is expected to 


arive in California in June on leave of 
absence, 


MAY 1937 





Arthur Iddings, in charge of International Petroleum Company’s field 
at Talara, Peru, snapped informally with Mrs. Iddings by Miss E. Phyllis 


Snyder on a recent visit. 


ANDRES ROZLOSNICK, chief of the mining 
and geological department, AMELIO MON- 
TANE, engineer in charge of equipment stand- 
ardization, and PEDRO REY, chief geophysi- 
cist, of the Y.P.F. (Yacimientos Petroliferos 
Fiscales—Argentine Government Oilfields), 
who have been making an extended tour of 
California oilfields and equipment supply 
houses, left Los Angeles April 9th for New 
York where they have been making their 
headquarters for several weeks at the Hotel 
Commodore. 


€. E. NorpsLoom, assistant drilling 
superintendent for the Burmah Oil Com- 
pany Ltd. at Yenangyaung, Upper Burma, 
is now home on leave of absence and can 
be reached at 314 Victor Street, Santa Bar- 
bara. 


BB. H. vAN DER LINDEN, executive in 
charge of drilling operations for N.V. 
de Bataafsche Petroleum Maats. (Royal 
Dutch), accompanied by H. BLOEMGARTEN 
of St. Louis, vice president in charge of pro- 
duction for Shell Petroleum Corporation, 
left Los Angeles toward the end of March 
after an extended stay. 


§. L. SLAUGHTER, drilling superintendent 
for International Petroleum Company Ltd. 
at Talara, Peru, left there April 26th bound 
for California where he is spending his leave 
of absence. 


LowELL GREEN, of the petroleum engi- 
neering department of Tropical Oil Company 
at El Centro, Colombia, is arriving in Los 
Angeles Harbor May 9th aboard the Grace 
liner SANTA ROSA to spend his leave of 
absence in California. 


E. L. Decker, of Martin-Decker Cor- 
poration, left by Pan-American Airways for 
a six week trip to South America. Leaving 
from Grand Central Terminal at Glendale 
April 13th he spent the night in Mexico 
City, then Guatemala City and a few days 
at Panama. Thence he flew along the east 
coast to Barranquilla, Colombia, and by 
German plane into the interior to Barranca 
Bermeja and back to the coast again. By 
Pan-American Airways he will travel on 
down the coast to Venezuela visiting the 
Maracaibo and Caripeto fields, and will 
spend a few days at Trinidad. On his re- 
turn he plans flying by way of Miami for 
the bathing and fishing and Houston to 
check on Gulf Coast activity. At the com- 
pletion of ‘‘Dec’s” trip in July, ‘‘FRosty”’ 
MARTIN is starting an east-bound trip 
around the world which will take him to all 
of the important oil producing areas except 
Russia. He expects to be gone about a 
year and a half. 


E. L. Decker with Airman Thayer 
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wo. S. EX PORTS The California and Texas Oil Company 
estimates that it will spend £750,000 for the 
first year or two in placing Bahrein products 
on the Indian market, said Howard M. 


Herron, President of the company, on ar- 


kilolitres or six percent to 729,854 kilolitres, a, 
compared to the 1935 imports. The Uniteg 
States dominated, as usual, in the 1936 ship. 
ments of crude and heavy oils to Japan. 
Netherlands India topped other countries jp 


(Continued from page 47) 











had a favorable balance of trade in petroleum 
and products amounting to $217,789,000 in 
1935 and the even greater favorable balance 


riving in Bombay from Bahrein. 
Great Britain is reported to have concluded 
arrangements with the Standard Oil Com- 


the supply of gasoline and kerosene. 


Japan's Imports of Crude and Heavy Oils 

















of trade in petroleum in 1936 of $222,710,000. pany operating the Bahrein oilfields for sup- (In kilolitres) fi 
During January of 1937 the exports of crude ply of petrol for British steamers and vessels, Origins 1936 1935 - 
oil ran below the monthly average for 1936, presumably the British Navy, and for British U.S. Aseeeeeseceeeeereeees 2,878,746 2,610,706 Vener 
the former figure having been 3,596,000 bbl. aircraft requirements, which is taken to in- oe caaaae aun Rowman 
valued at $4,775,000 while the average for dicate the Royal Air Force. These supplies EMM <  oicucandaceseua 72,520 53,490 te 
1936 was 4,177,000 valued at $5,512,000. were formerly taken from Iran. tha. occ ccccsescccccceees 133,610 222,978 Mexico 
Gasoline exports during January this year, Total Imports...........-000: 3,912,377 3,444,315 onal 
however, exceeded the 1936 monthly average, nest 
being valued at $5,882,000 against an average Jepen's imports of Gasoline end Kerosene -_ 
of $5,173,000. Distillate and residual fuel ‘ (In kilolitres) bits | 
oil and gas oil exports for Jamary were JAPAN’S 1936 IMPORTS Cte ane ones Babrein 
valued at $3,936,000, far above the 1936 Netherlands India ........... 482,133 460,651 00 
monthly average of $2,743,000. Other pe- eB APAN’s imports of crude and heavy oils * : An. fast crereetnsent = 110,284 oa 
troleum products exported during January and petroleum products increased sharply in a 506 “a = 
1937 were of approximately the same value 1936. Crude and heavy oils rose 434,000 British Borneo...........-.++ 199 5,397 hand 
as the monthly average for the year 1936. kilolitres or 11 percent to 3,912,377 kilolitres, ins nen neenananay 16487 = 101,316 Canad 
In February, this year, the total value of while gasoline and kerosene advanced 33,000 NE «5 iscanascccced 729,854 695,996 i 
all petroleum exports was $24,418,000, a gain Chen 
of $1,400,000 over the month preceding and 
of $7,536,000 or 47 percent over February Tota 
1936. The largest increase was in exports ‘Esti 
of lubricating oils which amounted to GULF EXPORT PRICES FOR MAJOR OIL PRODUCTS = 
910,834 bbl. in February 1937 against 654,- 
720 in January and 417,769 in February of Products Cents per Gallon 
last vear Mar. 17 Mar. 24 Mar. 31 Apr. 7 
_— ; Gasoline: NR ccecundariaiialecnsmekciibwns 5% 5% 5% 5% 
With this excellent start, with the value of I yaa oviaidaibaaedaas car aniian 6% 6% 6% 6% 
all petroleum products higher than in pre- = ree Comme wee eeeeneseresesesesese = ro on on 
vious years and with the consumption of MO B ADOVES. ..- eee cccececesesesscesees 4 ‘8 ‘8 ‘8 
most classifications increasing more rapidly Aviation Gasoline: 73 Octane & above........-.00cceeeeeeeeeeeees 10 10 10 10 
‘ * (Tank-car F.O.B. Ref.) 
abroad than in the United States, the v— Kerosene: DO ives 0 6.0:0:0:61610000800000002sss000ceseeeonsee 5% 5% 5% 51%, 
1937 looks as if it might well be a record year (IRE CIN 5 5 4% 4% 
for the exportation of petroleum and idincdsnetdhckstcuicicwesenssdcssasess 5 5 4¥/, 44, 
products. Gas Oil: ETE COTE OTR 3% 3% 3% 356 
BO plas trantbasent. «2.0 ccccccccccccccccccecccs 3% 3% 3%, 3% 
Fuel Oil: See, Ce TEED. 0.0 coc cccccesesceesccs $1.00 $1.00 $1.00 $1.00 
0 EI oP 95 95 95 95 
PIII sin ccsocie<cccussc<densnensa 1.65 1.65 1.65 1.65 
FRAG OIL IMPORTS 
Lubricating Oil: Bright Stock No. 8..........scceeeeseeeeeeeeees 31% 32 32 32 
(New York Export Bright Stock No. 6/.........0ecceceeeeeeeeeees 31 31 311% 31% 
. *) : Market) GS ith kaknc keane eed ekaea 26 26 26 26 
Berivep oil imported from the Anglo- IR i cn in ccninksenesmuneiacsekas 24 24 24 24 
Iranian Oil Company’s oilfields at Abadan INES viacisiotnudcuvkcctensiesasiese 25 251% 251/ 25% 
into Iraq, by way of Basrah, has increased OD s cc0 cevndisccccssesveccscccsecees pod 26% 26% 261% 
by 50 percent monthly, the consignments ADNONT ccc e|Ul 
now totalling 45,000 tons. Crude oil im- IS Bison vorcnrscesdentsanenvacs 27 27% 28 28 
ports from Abadan have owe —— to the So. Texas: onc c ee caewnnsectceaneedies Te Ti Ti 1% 
much wider use in the country of irrigation | EERIE I re aresseen 8% 8% BY, 83/5 
plants and also for fuelling the Kut barges AREER AS EN, 9% 9% 9% 9% 
i See Ty TH Ty; 15s 
now under construction for the Iraq Govern- EERE eee iar eer tee a 8% 8% 8% 8% 
ment by a British firm of engineers. _—___ ERE ate nope eee Rees 914 9% 9% 9% 
Crude Oil: East Texas crude delivered at Gulf port for export 
i cciseuagescaversbeWentwesse sane $1.52 $1.52 $1.52 $1.52 
Venezuela crude (per bbl.).............0.502 eee 1.05 1.05 1.05 1.05 
EDs 6.6:0:0 6 veincescsecescesccs .90 .90 .90 .90 
BAHREIN DEVELOPMENTS Panuco crude (per bbi.) Cocccrecccccsccsesesecose 1.25 1.25 1.25 1.25 
Freiglit Rates 
Jan. 20 Feb. 10 Mar. 17 Apr. 7 
Tue OUTPUT of the new refinery at Dirty Clean Dirty Clean Dirty Clean Dirty Clean 
Bahrein, on the Persian Gulf, will be 12,500 ee . aad 
. ee .—U. K. or Continent.... 20/- 21/6 20/- 28/- No booking No booking 
bbl. of petrol daily by August. This will be Gulf—U. K. or Continent... 14/6  19/- 21/- 95/- 33/-  31/- 36/- -36/- 
additional to the present monthly export of Arube—U. K. or Continent... 12/- 14/= 19/6 23/6 29/- 5 /= 29/6 31/6 
about 300,000 bbl. of crude oil. eee 
ents per 
Arrangements have been concluded for the Calif.—North Atlantic. ..... 90 nom 90 nom. 90 nom. 90 nom. - 
sale of petrol throughout India by the Cali- Gulf—North Atlantic....... 44 39 45 40 45 38 48 39 ' 
fornia and Texas Oil : Company with the Veneruela—North Atlantic. ..... 18 nom. 35 - 41 - 47 - ‘a 
Texas Company of India, Ltd. Tampico—North Atlantic. ....... 20 nom. 40 _ 50 - 50 - 
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6 ship. 
Japan Alll figures furnished direct to WORLD PETROLEUM by governments, except where otherwise specified—Table revised monthly 
Ties in (Figures in U. S. Barrels—Conversion ratio 7 bbl.=1 ton) 
Provisional 
Figures 
| April May June July August September October N be D b January February March 
Is Country 1936 1936 1936 1936 1936 1936 1936 1936 1936 1937 1937 1937 
United States. - +--+ +eeree eens 90,479,000 93,739,000 90,185,000 92,078,000 95,090,000 90,972,000 95,795,000 91,018,000 97,652,000 98,567,000 93,173,000 97,195,000 
935 Ryssideseeeeee cer ceeee reece 15,589,000 16,454,200 15,955,100 16,231,600 15,737,500 14,936,600 16,118,900 16,700,000! 16,400,000! 16,100,000! 14,600,000! 15,800,000 
),706 Venetueld. «+22 +eeeeeeeeeees 13,442,870 13,732,933 12,486,600 14,566,510 14,632,737 14,626,073 13,888,287 14,307,650 8,452,626 9,888,298 13,583,024 15,584,002 
1,562 er) eee 5,226,000 5,568,000 5,563,000 5,606,000 5,585,000 5,254,000 5,224,000 4,982,000 5,050,000 4,768,000 4,217,000 4,721 000 
»,078 fant aseeceeeeeeeeerseeeees 4,312,000 5,376,000 5,061,000 4,872,000 5,117,000 4,487,000 4,104,000 4,620,000 4,963,000 5,250,000 4,417,000 5,577,000 
1490 Netherland India... ----++++0- 3,532,375 3,721,613 3,549,417 3,725,491 3,715,887 3,731,973 4,059,426 = 4,139,954 4,190,578 4,009,355 3,768,975 4,148,732 
2978 VPs eee 2,997,883 3,235,255 3,167,300 3,179,614 3,773,503 3,768,855 3,235,224 3,204,007 4,259,733 4,233,635 3,923,000: 4,308,000 
— faqecceceeeerersereeeeeeees 2,048,053 2,467,136 2,473,660 2,440,669 2,479,428 1,881,782 2,097,564 2,214,954 2,207,954 2,476,698 2,240,119 2,542,883 
1,315 Colombia ?.. +--+ eee seer eeee 1,427,193 1,598,544 1,529,901 1,585,345 1,553,606 1,575,273 1,600,288 1,537,683 1,641 636 1,668,490 1,617,441 1,675,000 
Pou tesseeeeeseeceeeereeeee 1,403,626 1,500,485 1,452,306 1,524,303 1,527,072 1,478 482 1,507,433 1,445,605 1,492,023 1,448,545 1,321,989 1,464,979 
Argentina... +++ ++++esreeeeee 1,260,277 1,231,354 1,140,080 1,286,536 1,293,283 1,323,730 1,306,784 1,356,396 1,473,000! 1,317,000! 1,190,000: 1,317,000 
le Yrinldad. «+ ++sseececeececee 1,026,423 1,066,728 1,078,186 1,121,583 1,108,969 1,126,420 1,179,611 1,154,093 1,231,365 1,263,456 1,157,408 1,287,097 
British India. .----+++++eeeeeee 790,376 827,762 778,947 817,364 815,415 791,217 730,860 778,617 809,218 788,299} 729,988 ' 745,000 
Bolten. .eeeeecceceecerecece 293,696 340,104 295,567 564,607 780,265 422,799 209,086 419,643 619,910 730,064 549,260 672,000 
5 Poland. s+seecereeceececeee 323,400 331,100 287,000 294,000 301,000 294,000 301,000 294,000 301,000 295,400 273,000 298,000 
51 Brundle. secre eceecereeecees 270,900 225,890 206,780 266,700 275,310 257,040 294,070 294,560 322,210 354,480 327,600 125,650 
84 nT) 246,519 244,552 256,613 272,699 257,859 255,556 277,158 265,650 279,545 265,531 233,366 245,007 
30 [he eee 194,167 203,071 198,387 206,284 221,139 207,260 200,528 202,385 212,326 219,410 194,037 214,000 
18 EcyadOt. sees ce eee ceeeeeeees 159,666 163,855 156,703 163,714 160,914 158,857 168,892 163,870 175,918 180,058 160,675 180,727 
97 a eee 130,900 134,610 128,660 130,200 129,150 122,010 127,330 122,920 128,240 125,440 114,380 139,650 
16 I ccvothersienedlivieces 107,748 114,297 114,050 139,940 139,789 135,623 137,004 129,152 139,701 141,078 153,906 155,876 
a2 2 ee 101,038 107,989 106,694 106,260 102,620 98,812 102,109 97,755 98,672 99,589 86,842 93,499 
96 SR rng cm encuniwceacn 43,530 44,981 43,530 44,981 45,000 45,000 45,000 45,000 45,000 45,000 45,000 45,000 
Othe. ccccccccccccccscces 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 75,000 
GOS nccccccocercencvosee 145,481,640 152,504,459 146,289,481 151,299,400 154,917,446 148,025,362 153,384,554 149,568,894 152,220,655 154,309,826 148,152,010 158,542,602 
Estimate. * Anglo-lranian Oil Co. figures revised; fuel oil returned to the ground has been deducted. * International Petrol C y's figures. ‘International Petroleum Company and Lobitos Oilfields Ltd. 
. 6h Jeaed, natural g. ii a, ai 
Russian Sakhalin included with Russia. J Sakhalin included with Japan. 
J 
Official Crude Oil Production Figures for 1932 to 1937 
Daily 
Average Daily Total 
to Mar.31 Average to Mar. 31 Total Total Total Total Total 
1937 1936 1937 1936 1935 1934 1933 1932 
United States....... 3,201,389 3,001,410 288,935,000 1,098,516,000 996,596,000 908,065,000 905 656,000 785,159,000 
ee eee 516,600 524,348 46,500,000 191,911,200 176,688,100 168,648,700 149,901,900 149,719,000 
Venezuela......... 433,949 436,900 39,055,324 159,905,526 154,021,599 140,784,805 120,882,802 119,596,512 
Roumania.......... 105,229 173,527 13,706,000 63,511,000 61,150,000 62,006,000 50,971,200 50,491 ,205 
DBDs 60 6tscescccces 169,378 177,424 15,244,000 59,386,833 52,413,879 52,663,782 48,581,280 45,122,455 
Netherland India. . . . 132,523 122,030 11,927,062 44,662,857 42,569,625 42,289,408 38,512,663 39,584,027 
NaMED sc ccccccvece 138,496 112,095 12,464,635 41,026,724 40,234,902 38,167,022 33,904,882 32,802,285 
BBs o.o.ccvccsccecsse 80,663 74,484 7,259,700 27,261,087 24,850,924 7,935,657 1,200,000 1,200,000 
, Colombia.......... 55,121 51,246 4,960,931 18,756,110 17,617,645 17,340,724 13,157,127 16,834,956 
PD cccesasecsess 47,061 47 A15 4,235,513 17,353,778 16,835,206 15,936,937 13,923,281 9,899,266 
Argentina.......... 42,409 42, A92 3,824,000 15,551,998 14,317,500 14,045,652 13,759,565 13,166,900 
ere er 41,199 36,167 3,707,961 13,237,075 11,669,792 10,894,363 9,560,039 10,023,780 
British India........ 25,136 26,071 2,262,287 9,541,966 9,227,496 8,997,399 8,721,655 8,600,312 
Sere 9,626 9,173 866,400 3,577,000 3,612,000 3,697,617 3,858,085 3,905,230 
Ds cc vccccesse 23,100 12,725 2,079,000 4,644,635 1,264,807 285,072 31,377 902 
Brunei.......+..++ 8,975 8,639 807,730 3,162,040 3,162,614 2,673,041 1,963,661 1,233,925 
Germany.......... 8,265 8,504 743,904 3,112,480 3,054,023 2,266,964 1,712,823 1,824,019 
BIR 06 2 ceccccves 6,971 6,515 627,447 2,384,378 1,848,656 1,484,962 1,337,761 1,575,333 
n 
\ Bsc vccaceve 5,794 5,252 521,460 1,922,215 1,725,354 1,655,062 1,622,624 1,573,857 
Sette. sc cccccscce 4,216 4,253 379,470 1,556,660 1,811,297 1,948,044 2,289,472 2,274,043 
Gents cc ccccccece 5,009 4,110 450,860 1,504,287 1,447,204 1,422,869 1,162,541 1,044,412 
; BON. oc ccccovecee 3,110 3,341 279,930 1,222,865 1,215,606 1,479,037 1,591,495 1,742,370 
Ps 666060000080 1,500 1,459 135,000 534,063 529,664 552,000 552,000 552,000 
GRE. 0 0 0006-00608 2,050 2,459 225,000 900,000 900,000 861,000 432,000 432,000 





f 5,066,328 4,902,639 461,198,614 1,785,142,777 1,640,763,893 1,506,101,117 1,425,286,233 1,298,357,789 
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WORLD PETROLEUM ABSTRACTS 


Summaries of the Most 


Important Articles as 


Published in the Oil Press of the World Dealing 


With 


Industry. 


PETROLEUM GEOLOGY 


ENsOLUBLE RESIDUES OF DUNDEE AND DE- 
TROIT FORMATIONS OF CENTRAL MICHIGAN.— 
Dean C. Wellman, in BULL. AMER. ASSOC. PETRO- 
LEUM GEOLOGISTS, vol. 21 (1937), No. 3, pp. 317- 
332. 

The correlation of the formations of Michigan 
is a difficult problem for the stratigrapher. It has 
been possible by means of fossils only locally in 
the restricted areas where the formations crop out, 
and these are far from the central Michigan area 
where definition is most desired for oil-field devel- 
opment. As there is a thick cover of drift in this 
part of Michigan, subsurface work is necessary, 
and lithologie features as shown by well cuttings 
have been generally used in correlation. These 
have been sufficient in many places where the 
formations exhibit distinctive lithologic character 
in wide areas, but where adjacent formations such 
as the Dundee and Detroit River are similar 
lithologically the method has not always met with 
success. Furthermore, there is no_ definite 
method for the location of horizons within the 
Dundee, which is highly desirable as this forma- 
tion is the chief source of petroleum in this region. 
For locating horizons and tentatively defining 
these two formations the author developed a 
method of identification based on a study of the 
insoluble residues left when samples of well cut- 
tings are dissolved in 50 percent hydrochloric 
acid. The mineral particles found by this 
method are sufficiently different to admit of fairly 
clear differentiation. 


PuysicaL CHARACTERISTICS OF BARTLESVILLE 
AND BURBANK SANDS IN OKLAHOMA AND KANSAS. 
—Constance Leatherock, in BULL. AMER. ASSOC. 
PETROL. GEOLOGISTS, vol. 21 (1937), No. 2, pp. 
246-258. 


The Bartlesville and Burbank sands, which oc- 
cur in the Cherokee shale of the Pennsylvanian 
series, are composed of quartz grains loosely ce- 
mented with a mixture of magnesium, iron, and 
calcium carbonate, and locally by silica, dolomite, 
or calcite. The sand commonly contains new 
quartz growth. Aside from quartz the sand con- 
tains 14-2 percent, commonly one percent mica, 
traces of feldspars, zircon, chlorite, glauconite, 
hornblende, rutile, magnetite, pyrite, and epidote, 
10-20 percent detrital rock fragments (chert, 
shale and schist), and a trace to 10 percent of 
carbonaceous material. Locally, as much as 
50 percent of the sand grains are composed of 
altered magnetite. Marine fossils were found in 
the sands and also in thin limestone and shale 
beds within and immediately above and below 
the sands. 

The sands in most localities are predominantly 
fine-grained, but locally have a large content of 
medium and coarse grains and a trace of very 


Technical and Economic Aspects of the 
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coarse grains. The sand in most localities con- 
tains 10 percent silt and clay, but locally the frac- 
tion ranges from 5 to 40 per cent. Most of the me- 
dium-grained sand and essentially all the finer 
grains are angular to subangular; locally, one- 
third of the medium grains and, in all localities 
where present, most of the coarse and very coarse 
grains are subrounded to rounded. 

The Bartlesville and Burbank sands are so simi- 
lar in composition and physical characteristics 
that they can not be differentiated with certainty 
although certain differences can be distinguished 
in sands from two or more specific localities. 


SANDSTONE POROSITIES IN THE PALEOZOIC 
REGION OF ARKANSAS.—-George C. Branner, in 
BULL. AMER. ASSOC. PETROL. GEOLOGISTS, vol. 21 
(1937), No. 1, pp. 67-79; 6 figs. 

Porosities were determined of 98 samples of 
unweathered sandstones collected in the Ouachita 
Mountains, the Arkansas Valley, and the Ozark 
Plateaus of Arkansas. The average porosity in 
the intensely folded beds of the Ouachita Moun- 
tains was found to be 5.7 percent, in the beds of 
the less folded Arkansas Valley, 7.8 percent, and in 
the comparatively unfolded beds of the Ozark 
Plateaus, 10.9 percent. The average degree of 
inclination of the folded beds in the Ouachita 
Mountains from incomplete figures, is estimated to 
be 54.1 deg.; in the Arkansas Valley, 17.0 deg.; 
and in the Ozark Plateaus, 5.1 deg., thus indi- 
cating the relationship between the average 
regional porosities of the sandstones and the aver- 
age deformation of the folded beds. It appears 
probable that, if sufficient data were accumulated, 
a useful relationship could be established between 
the average regional porosities of the sandstones 
and the average regional carbon ratios of the coal 
in western Arkansas. 


GEOLOGY OF THE COAST OF ALAGOAS, BRAZIL. 
—Victor Oppenheim, in BULL. AMER. ASSOC. PE- 
TROLEUM GEOLOGISTS, vol. 21 (1937), No. 3, pp. 
299-310. 

The sedimentary belt along the coast of Alagéas 
is the only area in the state which can be consid- 
ered as offering some interest from the point of 
view of petroleum geology. It is limited on the 
west by the extensive area of basement granites 
and gneiss which form the rest of the state. 

Since 1920, 10 wells have been drilled in the 
Riacho Doce area on the coast of Alagéas. A 
study of the logs of these wells permits a modifica- 
tion of the previous opinions of Branner and E. 
Oliveira which were based only on surface obser- 
vations. 

The formations of the sedimentary belt are 
Tertiary in age. The upper strata, called the 


Barreiras formation, form extensive red bluffs 
along the coast; they are poorly stratified and nop. 
fossiliferous. The lower strata, consisting of the 
gray and dark shales of the Alagéas series, hay. 
been paleontologically classified as Eocene 
These shales are partly bituminous and are the 
only known rocks in the state here considered as 
possibly oil-bearing. Structurally, the shales of 
the Alagéas series are disturbed, tilted ang 
broken. 

The writer, after studying the outcrops and the 
logs of wells in the Riacho Doce area, admits the 
possibility of existence of oil in the Alagéas series, 
but considers the general conditions as somewhat 
unfavorable for the development of important 
production. He concludes that a deep test well is 
desirable, mainly for study purposes, in the most 
favorable locality and recommends a geophysical 
survey of the area. The latter is now being 
made. 


@ i PossiBILities IN ITALIAN EAst AFRica,— 
A. Belluigi, in BULL. AMER. ASSOC. PETROLEVY 
GEOLOGISTS, vol. 21 (1937), No. 3, pp. 293-298, 

Although surface showings of petroleum jn 
Abyssinia are a matter of record, the structural 
conditions ordinarily considered favorable and 
necessary for the accumulation of commercial 
deposits are absent. The sedimentary rocks 
seem to lack domes and anticlines, but folds and 
reservoir traps may be found where thrusting and 
compression have affected the younger strata in 
coastal zones or in depressions of the old and solid 
massif of Abyssomaliland. Oil reservoirs may be 
found along geosynclinal boundary faults. 


GEOPHYSICS 


New METHOD OF SEISMIC SURVEY.—Lester C. 
Uren, in OIL & GAS JOUR., vol. 35 (1937), No. 43, 
pp. 52-54. 

During the past few years the Rieber Labora- 
tory at Los Angeles has developed and placed in 
the field a radically new geophysical system which 
they have termed the Sonograph. 

The Rieber Sonograph differs from its prede- 
cessor, the reflection seismograph, not only in the 
character and appearance of the original records 
made in the field, but also in the method of 
analyzing and interpreting these records. Im- 
pulses are generated in the earth by explosions, 
but, instead of being received on geophones of the 
usual patterns, the Rieber method uses a device 
termed a “receptor,” in which a piezo-electric 
quartz crystal transforms a selected part of the 
earth vibrations into electric waves. These waves 
are then passed through a specially controlled 
amplifier, and finally recorded on a strip of motion 
picture film. 

The appearance of this Sonograph film differs 
radically from the usual seismograph record. In- 
stead of earth motion in the familiar form of wavy 
lines, the film preserves a selected portion of these 
impulses as variable density wave trains in a form 
comparable with the ‘“‘sound tracks” on a motion 
picture sound film. A field truck carries 10 
receptors, which are placed in shallow holes at the 
surface, and arranged in a special pattern with 
respect to the shot holes. Insulated cables carried 
by the truck connect these receptors to the 
amplifying and recording equipment in the oper 
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sting compartment. Vibrations sent in by each 
ptor are recorded as a separate sound track, 
10 such tracks being placed on a strip of motion 
picture film, together with an additional track for 
,tuning fork record to indicate time intervals, and 
gnother such track on which the instant of the 
explosion is recorded. 
These film records when taken are developed in 
the truck and inspected by the operator. They 
gre then transported to the office, where they are 
put through an analyzer that records only waves 
coming from predetermined directions. The 
fnal result is that interfering waves are separated 





into their component parts so that each can be 
evaluated separately. It is thus possible to ob- 
tain detailed information near faults and other 
sructures that baffle the earlier methods. 
The new system appears to have far-reaching 
possibilities. 


DRILLING 


Satt WATER AS DRILLING FLuiIp.—T. P. 
Sanders, in OIL & GAS JOUR., vol. 35 (1937), No. 44, 
pp. 50-54. 

Recent wells drilled in New Mexico and West 
Texas fields have often used salt water as a drilling 
fuid mainly for two reasons; it has sufficient 





weight to prevent blowouts when most gas hori- 
wns or “air pockets’’ are encountered, and it has 
the advantage that it will bubble through to the 
surface instead of remaining in the mud to lower 
its specific gravity to a point where a blowout 
becomes possible. Another point is that the sub- 
stitution of salt water brings about a considerable 
saving in the purchase of mud; as little as four 
tons of mud per well have been used. The use of 
brine as drilling fluid is naturally indicated when 
drilling through salt in order to prevent undue 
enlargement of the hole from the solvent action of 
ordinary fresh water. 


ContROLLED VERTICAL DRILLING IN CAL- 
IroRNIA.—T. P. Sanders, in OIL & GAS JOUR., vol. 
35 (1937), No. 41, pp. 59; 62. 

Difficulty in pumping crooked wells has been 
the chief argument in favor of drilling straight 
holes, but it now is noted that there is a further 
advantage in that straight wells can be drilled 
more rapidly than was formerly thought possible 
to drill any well; fishing jobs are reduced or 
avoided and there is less wear on drilling equip- 
ment. Another advantage of straight drilling is 
that corrections can easily be made as to positions 
of geological horizons, which is important in the 
tase of steeply dipping formations. In all local- 
ities the drill tends to descend vertically unless 
foreed aside by hard formations that dip steeply, 
but sometimes an off-center borehold through the 
drill collar has been responsible; this is a detail 
which can be remedied. 

The most recent development in straight-hole 
drilling is the use of sleeves on drill-collars; these 

sleeves are made with several tons of lead rings 
’ around the collar inside of a steel casing. By 
thus concentrating weight on the drill-collar im- 
mediately above the bit, the compressive force 
on the drill-pipe is removed or reduced to a stress 
that will not cause crooking. This has been 
known for some time, but has not been put in 
Practice for lack of a method of fishing out the 
heavy lead sleeve in case of a twist-off ; such a 
method has now been devised. 

When the straightness of the hole is controlled 
y frequent directional tests and the other neces- 
sary precautions are taken, the drilling time may 

reduced as much as 40 percent. The only un- 
desirable result of keeping holes straight, noted 
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by one company, is the number of strings of 854” 
casing which parted after they were set and drill- 
ing continued below their casing seats. This is 
ascribed to vibrations set up by the drill-pipe, 
which are less noticeable in a crooked hole because 
the crooks ‘“‘dampen”’ the vibrations. 

The method by which this trouble was cor- 
rected is worthy of note. It was noticed that the 
V-threads in the casing gave an ideal place for 
fracture to start. Steel somewhat resembles 
paper, cloth, or as a more extreme example, cel- 
lophane, in that it fractures more easily if given a 
place for the fracture to start. Apparently the 
sharp V-threads were providing a start. Casing 
with round threads was obtained with the same 
number of threads to the inch. It has been re- 
ported by this company that their straight-hole 
troubles have thus been eliminated. 


Tue Deerest PRopucING WELL.—T. P. 
Sanders, in OIL & GAS JOUR., vol. 35 (1937), No. 
38, pp. 33-34. 

The No: 12 McGonigle well of the Tide Water 
Associated Oil Co. in the Ventura field, Calif., 
completed January 17, 1937, is now the deepest 
producing well in the world. This well has been 
drilled to 10,569 ft., which is just nine ft. over 
two miles. Initial production was 533 bbl. of 
30.3 gravity oil with 430,000 ft. of gas through a 
55/64-inch flow bean. 

From an engineering standpoint the most im- 
portant consideration concerning this recent com- 
pletion is believed to be that the great depth 
caused no unusual difficulties. Trouble was 
avoided mainly because of the great care which 
was put forth to keep the hole straight. The 
greatest deviation from the vertical was about 
three deg. recorded at 7,000 ft. The hole was 
straightened by reducing the weight on the bit 
at this depth. An average of 35 ft. of hole per 
day was made after a depth of 10,000 ft. had been 
reached. A straight hole was further indicated 
when a 607-ft. liner was landed at a depth of 
10,556 ft. with no difficulty. Since the location is 
on the flank of a very sharp anticline, character- 
istic of California oil field structures, the strata 
penetrated dips steeply. A st.aight rotary hole 
drilled through two miles of such strata is an 
achievement which might have been considered 
impossible a short time ago. The Tide Water 
Associated Oil Co. operates its own drilling rigs, 
and the belief is held in this organization that 
straight drilling was necessary to reach the great 
depth without difficulty. 


SELECTIVE WELL-COMPLETION IN EAST 
TEXAS.—Mitchell Tucker, in OIL & GAS JOUR., 
vol. 35, No. 44, pp. 49-50. 


Selective well-completing is now being practiced 
on an enlarging scale in the Talco, East Texas and 
Rodessa fields with marked success. Although 
conditions in these fields vary widely, justification 
is found in each for this rather recently developed 
manner of completing wells in proven fields. 

The selective method of completing wells dif- 
fers from the usual practice of setting casing above 
the oil sand before drilling in. In the more recent 
method, the entire zone or zones of saturation are 
cored, drilled and carefully logged, and often the 
hole is carried to the base of the section, after 
which casing is set on or near bottom and ce- 
mented. The pipe is then gun-perforated oppo- 
site the desired points for selective completing to 
accomplish the desired results. 

In the former method of setting pipe above the 
sand the operator never knew just what he had in 
the full sand body until probably the exposed 
portion was depleted or drowned out, and 
it became necessary to cement off, drill deeper 
or do exploratory work of one type or another. 
Whereas, here he sees the entire picture during 
original drilling of the hole, then selects the most 
advantageous point from which to produce first. 


Also, a very accurate well record is available for 
reconditioning in later field life if needed. 

These facts have caused several major oper- 
ators in the East Texas field to pioneer the selec- 
tive manner of well-completing by drilling several 
experimental wells, completely through the Wood- 
bine, and then make Schlumberger hole surveys to 
afford definite information regarding position of 
shale streaks, impervious sections of red beds, 
point or points of oil-water contact, etc. After 
having this information, productive levels of 
nearby wells can be studied and together with 
data obtained from electrical survey, the casing 
which is cemented on bottom can be perforated 
opposite the points where it is desired to first take 
production. 


MfoLTEN SULPHUR—AN EXPERIMENTAL CIR- 
CULATING FLUID.—Anon. in WORLD PETROLEUM, 
vol. 8 (1937), No. 3, pp. 46 47. 

A 750-ft. well was drilled at Boling Dome 
(Texas) with rotary tools, using molten sulphur as 
the circulating fluid. A string of 8-inch casing 
was set, using the “‘frozen’’ sulphur as cement, and 
the casing was subsequently recovered by reheat- 
ing the cement. The only special equipment used 
was a steam coil in the ‘“‘mud”’ pit and a section of 
casing rigged to circulate steam to preheat the 
drill pipe before running in. 

This accomplishment appears to open new 
possibilities of drilling under certain circum- 
stances, such as for overcoming the difficulties 
presented by heaving shales and unconsolidated 
formations; such materials could be consolidated 
by frozen sulphur and given the required wall 
strength, effectually shutting off infiltration and 
doing away with cement jobs. The proposition is 
still in the experimental stage, and there are 
certain hazards inherent in this use of sulphur, but 
it does not appear that these hazards are incap- 
able of being obviated; preliminary cost calcula- 
tions seem to indicate economic feasibility. 


PETROLEUM REFINING 


Corrosion OF CONDENSER TUBING IN A GULF 
Coast OIL REFINERY.—H. M. Wilten, in MINING 
AND METALLURGY, vol. 18 (1936), No. 363, pp. 
143-147. 

This article presents a view of a problem en- 
countered in the deterioration of equipment used 
for condensation of vapors and cooling of liquids 
in a petroleum refinery. In this case corrosion 
was due primarily to corrosion on the water side 
of the tubes; corrosion on the oil side is now not 
much of a problem in a well-managed refinery, as 
there is a well-recognized technique for neutraliz- 
ing a corrosive oil. The water used in this Gulf 
Coast refinery is low in carbonates (which would 
form a protective coating) and high in chlorides 
(which accelerate corrosion). 

Steel tubes in oil-to-water service in a cracking 
unit lasted an average of six months, whereas 
admiralty metal tubing lasted an average of 15 
months. In the same unit where the naphtha 
stream at 200-300 deg. was cooled by water at 
100 deg. the steel tubing gave three to eight 
months service against 12 to 18 months for ad- 
miralty tubing. The ratio of original cost of a 
tube bundle of steel to that of admiralty metal is 
1:1.18. Thesteel tubes in water service usually 
fail from uniform corrosion on the water side, but 
a number of failures due to water pitting have 
been noted. 

Tubing containing four to six percent chromium 
and 0.5 percent molybdenum in a cracking unit 
failed in two months; in this location admiralty 
tubes lasted 16 months; in an installation in crude 
pipe stills the failure occurred in four months, 
admiralty tubing lasting six months. 
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Installations of 18 percent chromium, 8 percent 
nickel steel tubes were made in practically all 
types of service. Comparing the life of 46 ex- 
changers equipped with 18-8 stainless steel tubes 
with admiralty tubing in the same service, it was 
found that the stainless steel tubes had an average 
life of 16 months, whereas the average life of the 
admiralty tubing was 22 months. The approxi- 
mate original cost of 18-8 tubing to admiralty 
tubing was 4: 1; it is concluded that the 18-8 tu- 
bing cannot economically compete with admiralty 
tubing in the same service. 

The most frequent cause of failure of the 18-8 
tubing is pitting on the water side. It is remark- 
able that these fatal pits are few in number, oc- 
curring sparsely along the length of the tube. 
The next most common cause of failures of these 
tubes is radial cracking. Besides the above men- 
tioned steel tubes, tests made of carbon steel al- 
loyed 12 to 15 percent with chromium and 18 
percent chromium did not give satisfactory 
service. 

The general result is that, except for a few in- 
stallations, all steel and alloy steel tubing is losing 
ground at the Port Arthur works to admiralty and 
other copper-base alloys; this represents a choice 
of the lesser of two evils. It is to be hoped that 
some one will find a passivity treatment that will 
correct or diminish the corrosion of the stainless 
steels that are, apparently, in other respects a 
valuable material for this service. 


Wax PRECIPITATION From PROPANE SOLU- 
TION.—A. P. Anderson and S. K. Talley, in IND. 
ENG. CHEM., vol. 29 (1937), No. 4, pp. 432-439. 

The precipitation of paraffin wax from propane 
solution was studied from the point of view of 
commercial continuous filtration. Such a study 
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is opportune because of the smaller filtering sur- 
face of continuous filters, such as the Oliver 
United type of rotary filter, and hence because 
greater care must be taken in precipitating the 
wax than when working with batch filters, to en- 
sure rapid filtration and clean discharge of the wet 
cake. The matter of wax structure, and how it is 
influenced by working conditions therefore be- 
comes of prime importance. 

For observing wax structure use was made of a 
polarizing microscope. It was found that a 
number of different wax structures can be obtained 
in propane dewaxing, and it was possible to corre- 
late these structures with filter rates. The effect 
of structure on filter rate is indicated by the 
accompanying illustration. 

The best filtering structure has the appearance 
of popcorn, wherein the wax is gathered into 
clusters made up of adhering microscopic grains of 
wax. The important variables in the precipita- 
tion are mixing temperature, propane-stock ratio, 
chilling conditions and crystallizing agents such as 
asphaltic compounds. As to temperature, it is 
important to warm the mix considerably above the 
cloud point before starting to chill. Within wide 
limits the rate of chilling is not important so long 
as flash chilling is avoided. A certain amount of 
agitation, but not violent churning, is helpful; too 
long circulation of a prepared batch is undesir- 
able. A propane stock ratio of 1.6 to 1 is about 
the lower limit for good wax structure. The 
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formation of the clusters is greatly facilitated by a 
small amount of asphaltic resins, such as is left in 
the residuum by the normal deasphaltizing 
process. 


ENTERMEDIATE STEELS FOR REFINERY SERV- 
IcE.—H. D. Newell, in REFINER, vol. 16 (1937), 
No. 3, pp. 108-112. 


The handling of large volumes of sweet or 
mildly corrosive oil following the discovery of the 
East Texas field, suggested that there was a place 
in the refinery for a low alloyed steel of nominal 
cost with corrosion resistance substantially better 
than plain steel, with high-temperature strength 
equal to or better than the five percent chromium- 
molybdenum type. To meet this need the Bab- 
cock & Wilcox Tube Co. developed the Croloy 
products of the following compositions: 


Croloy 2* Croloy 3-M* 
I i i ccicdconssaniciassees 0.15 Max. 0.15 Max. 
PARRBENEND so cccccccvccscccees 0.30—0.60 0.30—0.60 
DE s o ccccccccecicccvccoeces 0.030 Max 0.030 Max. 
Pi ccctscvsctcesesoecen 0.030 Max 0.030 Max. 
BEB se 0.0.0 cv cscccscéoceceeces 0.50 Max. 0.50 Max. 
ik indasscnneeneemweees 1.75—2.25 2.75—3.25 
so 5 oc cc cccecencss 0.40—0.60 0.80—1.00 


* These steels now appear as Grades 4 and 5 in Manufacturers’ 
Standard Specifications No. 202-36 “Seamless Intermediate Alloy 
Steel Still Tubes for Refinery Service.” 


Croloy 2 has found wide application over the 
past two years as tubes in cracking furnaces and 
vapor lines and to some extent in heat-exchanger 
equipment. Croloy 3-M has found a more lim- 


ited application where its higher strength proper- 
ties over Croloy 2 could be used advantageously. 
Croloy 2 still tubes have been used in the con- 
struction of several new units by major refining 
companies, in combination and ordinary cracking 
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furnaces and in reforming units. The alloy has 
also replaced carbon steel tubes in radiant banks 
and in other locations in cracking furnaces where 
corrosion has been encountered or where bulging 
has been troublesome in carbon steel tubes due to 
pressure and temperature conditions. 

The characteristics of these alloys of enhanced 
resistance to oil corrosion and scaling over carbon 
steel, with elevated temperature strength proper- 
ties exceeding 5 percent chromium, 0.50 percent 
molybdenum steel and lastly their nominal cost, 
place these materials in an important position for 
refinery application. The increasing use of the 
so-called intermediate steels show them to have a 
useful place. The development, specialization 
and intergradation of refining processes suggests 
that steels of the type described herein can be used 
to advantage by refinery engineers and operators 
for improving yields or quality of product and for 
lowering maintenance costs on equipment. 


NICKEL-BEARING ALLOYS FOR REFINERY 
SERVICE.—B. B. Morton, in REFINER, vol. 16 
(1937), No. 3, pp. 101-104. 

The 2.25-2.75 percent nickel-bearing steels are 
very suitable for low-temperature work in de- 
waxing of lube oils and modifying the selective 
action of solvents. The 2.5-3.5 percent nickel 


steels are finding wide application as valve bodig 
and parts, pump parts, fittings, and as exchange 
shells and heads. Monel is outstanding amp, 
wrought materials in its resistance to sulphur, 
acid in concentrations below 95 percent. “Cag, 
metal” (an austenitic cast iron with 13 to 15 De 
cent nickel and 5 to 7 percent copper) has bees 
reported as giving a life in excess of nine yea, ;, 
acid sludge service. Various nickel-copper aljp,. 
have been developed as a substitute for lead equip 
ment handling hot acid sludge, and in Othe 
elevated temperature work with sulphuric acig , 
concentrations below 70 percent. 

Resistance to corrosion by hydrogen sulpjig, 





and hydrochloric acid is obtained by the use » 
chromium alloys, of which the 18 percent chy, 
mium-8 percent nickel is perhaps the best know, 
Heating-coil tubes of this material tend to ruptus 
when overheated but when intelligently used wis, 
a clean feed are satisfactory. Exchanger tubes, 
the 18-8 metal have given excellent service, _ 

Where water, heat, hydrogen sulphide and hy. 
drochloric acid are present, which is peculiarly thy 
case at the tops of bubble towards, the “ Ni-resis’ 
alloy has made a very good showing. K-Monel,; 
hardened form of monel containing aluminum ap; 
which possesses the chemical resistance of mone, 
is recommended for valve stems. 

Since the oil industry has branched out into th: 
organic chemical manufacturing field the chlorin:. 
tion of paraffins and the production of organicacig; 
are being carried out at many refineries. Sy) 
work calls for pure nickel or nickel-clad stee] fy 
chlorination ; chromium-nickel-molybdenumalloy 
are used with the organic acids. A recent devs. 
opment is a chromium-nickel-molybdenum all 
that can be pierced and is available as seamles 
tubing. Iconel (80 Ni, 14 Cr, 6 Fe) is finding 
application for high-temperature syntheses. |t 
also possesses high resistance to oxidation and t 
many chemicals. 


NaAPHTHA RECOVERY AND DOCTOR REGENER:- 
TION.—Carl W. Berger, in REFINER, vol. 3 (1937), 
No. 3, pp. 137-140. 

As proof that the conventional plumbite sweet- 
ening operation is a wasteful step in refining, the 
author points to the savings effected by the Bay- 
way combination centrifuging and regenerating 
process as installed at the McPherson (Kan. 
plant of the Globe Oil & Refining Co. The ap 
paratus consists of one special demulsifier and a 
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mulsifier is a continuous bowl centrifugal operat: 
ing at 1,250 r.p.m. which removes the dispersed 
naphtha from the caustic and lead sulphide. 
The regenerator consists of a shallow, flat-bot 
tomed tank in the center of which is a suspended, 
electrically-driven rotor surrounded by a cylit 
drical stator (see accompanying sketch) the fun 
tion of which is to secure an intimate mixture 
the clear spent doctor with air. No heat is nece 
sary after the emulsifying naphtha has bee 
removed. Little or no attention is required 
The cost of chemicals is about two-thirds that 
the conventional process. The savings in chem 
cals and in recovered gasoline from four months 
operation amounted to $7,444.12, assuring * 
quick pay-out for the installation. 
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pETROLEUM CHEMISTRY 


(‘HEMICAL COMPOSITION OF PETROLEUM FRAC- 
rons. —Y U. K. Yuriev and P. I. Zhuravleb, in 
of & GAS JOUR., vol. 35 (1937), No. 43, pp. 65-70 
Amer. Chem. Soc. translation). 

The general scheme of investigating the compo- 
jition of petroleum fractions includes the following: 

|. Method of determining the critical tempera- 
tures of solution in aniline of the fractions tested, 
jollowed by computation (using experimentally 
jetermined coefficients) of the aromatics, the total 
naphthenes, and the paraffin hydrocarbons. 

9 The method of catalytic dehydrogenation 
originally developed by N. D. Zelinskii, which 
nakes it possible to determine the content of hexa- 
jydroaromatic hydrocarbons in the fraction by 
wnverting them to aromatic hydrocarbons in the 
presence of catalysts. 


Front of Cut 


Aniline Point of East Texas 


Crude Fractions 





The combination of these two methods makes it 
possible to determine directly not only the aro- 
matics but also the hexa-hydroaromatic hydro- 
carbons in petroleum fractions boiling below 300 
deg. C.; the content of naphthene hydrocarbons of 
the eyelopentane series is computed with the aid 
ifthe aniline coefficients; and the paraffin hydro- 
carbons are computed from the difference. 

Besides this general procedure, there remains 
the question of computing the content of naph- 
thene hydrocarbons with five-membered rings 
and paraffin hydrocarbons. There are two possi- 
ble procedures available for this purpose, the 
preferred method being as follows: 

Upon determination and removal of the aro- 
matics the dearomatized fraction is subjected to 
catalytic dehydrogenation. The amount of aro- 
maties formed thereby, after having been con- 
verted to C,H», will indicate the content of hexa- 
tydroaromatic hydrocarbons in the fraction. 
The content of hydrocarbons of the penta- 
methylene series is computed from the aniline 
point of the dearomatized product; the content of 
paraffin hydrocarbons is found by the difference. 


NaPHTHenic Acips DiRECT FROM CRUDE 
0us.—Victor Biske, in REFINER, vol. 16 (1937), 
No. 2, pp. 72-77. 

Recovery of naphthenic acids as a by-product 
of petroleum refining operations has steadily in- 
creased in importance since its inception in Russia 
towards the end of last century. For many 
years the principal source of these acids was the 
alkali residue from the refining of kerosene in 
uropean refineries, principally in Russia and 

umania. Recently, however, owing to the 
weatly increased industrial outlet for naphthenic 
acids, the attention of American refiners has also 
deen turned toward the production of this valu- 
able subsidiary product. In practically all of 
the Published processes for the recovery of 
Hphthenic acids these latter have been obtained 
"om petroleum distillates, and very largely from 


ight distillates such as kerosene and gas oil 
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(‘solar oil”) in which these acids tend to concen- 
trate. 

Whereas considerable attention has been paid 
to the recovery of naphthenic acids from various 
petroleum distillates there has been available 
very little data on the utilization of crude oil 
itself, prior to distillation, as a source of these 
products. While it is generally agreed that the 
removal of naphthenic acids from the crude oil 
would be a desirable procedure from the point of 
view of improving the quality of the subsequent 
distillates, and rendering them considerably easier 
to refine, to say nothing of the incidental value 
of the acids so recovered, there seems to be a 
general impression that such a procedure is im- 
practicable on account of the formation of 
persistent emulsions of crude and soda solution 
which would lead to considerable difficulties in 
the subsequent handling of the oil. While 
doubtless this is true of a great number of crude 
oils it has, however, been found that, in the case 
of certain light crudes, treatment with alkaline 
solutions prior to distillation can be successfully 
carried out on a works scale. 

Work recently carried out at an English refin- 
ery, operating on a light Peruvian crude oil, has 
shown that the washing of this crude, prior to 
distillation, with a caustic soda solution and 
subsequent separation of the alkaline extract for 
recovery of the naphthenic acids contained 
therein, is a perfectly practicable procedure and 
such treatment has now become routine practice. 

The recovery of unrefined naphthenic acids 
from caustic soda extract of the crude oil is about 
80 percent (original content is about 0.3 percent 
on weight of crude). 


PETROLEUM PHYSICS 


SEPARATING BUTENES FROM BUTANES.— 
M. P. Matuszak and F. E. Frey, in IND. ENG. 
CHEM., analyt. edit., vol. 9 (1937), No. 3, pp. 111- 
115. 

Practical separation of mixtures of hydrocar- 
bons having four carbon atoms to the molecule, 
such as certain gas fractions from modern cracking 
operations, into a butene part and a butane part 
by simple fractional distillation is very difficult 
because ofsthe small boiling point range: 


a cic cntnanedoenesesbbedteeeseens —12.4 
DE itinesbecincnerieeneeseneethasaes —6.7 
POPPE TTT TT TIT err eT TT Tee TTT Tee rT —6.7 
EPs ae gee eng eget ten ee mr —0.6 
bcs cbraccennaececesdéueteesa 1.0 
I i 0.6. 6.48.0 00rdsceéansesietdeses 3.7 


Moreover, the order or arrangement of the hydro- 
carbons with respect to boiling point necessitates 
obtaining four fractions instead of only two. 

Separation can be more readily accomplished 
by distillation in the presence of sulfur dioxide, 
which forms azeotropic mixtures with the follow- 
ing approximate boiling points at atmospheric 
pressure: 





Deg. C 
Pamasteane GF WaBMENS sc 0.0.00 cccsecovccvccess —24 
ee rrr —18 
Rapes GE TAMMGGs 0 cc ccccccascecccccesses —16 
Azeotrope of isobutene. ..... 6.6 eee ec ececeee —14 
Azeotrope of 2-butene (trans)... .......-660005- —14 
Arzeotrope of 2-butene (cis). .....-....0eeeeeens —13 


The order of the azeotropes with respect to boil- 
ing point differs from that of the hydrocarbons 
themselves, because both butane azeotropes have 
lower boiling points than any butene azeotropes. 

If sulfur dioxide is added to a mixture of four- 
carbon hydrocarbons in an amount equivalent to 
the azeotropes of the butanes present and if the 
resulting mixture is then fractionally distilled, the 
butanes can be separated from the butenes, for 


there is a difference of over 11 deg. C. between the 
boiling points of the highest boiling paraffin 
azeotrope and the lowest boiling of the olefins. 
Thus, n-butane and sulfur dioxide will separate 
into two liquid phases at —5 deg. C. and below, 
whereas iso-butene and sulfur dioxide remain in a 
single phase down to the freezing point of sulfur 
dioxide (—73 deg. C.). 

The authors indicate some of the conditions to 
be fulfilled in a design of fractionating columns for 
practical application of the principles discussed. 


EVAPORATION AND THE KNOCK QUESTION. 
O. Herstad, in OBL UND KOHLBE, vol. 13 (1937), 
No. 9, pp. 208-212. 
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In a previous investigation the author showed 
that the view which regards combustion in a 
motor as exclusively a gas-burning process is 
erroneous; part of the fuel condenses as a liquid 
on the hot walls and then begins to re-evaporate. 
The question thus arises: what is the significance 
of this phenomenon on the utilization of the fuel 
in the motor? 
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EVAPORATION & FPARACHOR 


As an essential step toward the solution of this 
question it was necessary to determine the evapo- 
ration curves of a number of liquids, not merely up 
to the boiling point but also between the boiling 
point and the flash point; a method and an ap- 
paratus for the purpose were devised. In this 
work there is observed a simple relation between 
the molecular parachor of the liquid and its 
maximum time of evaporation, as is shown in the 
accompanying diagram (Fig. 1). Curve I shows 
the results when using aluminium with 12 percent 
copper as the hot surface; curve II gives the results 
from a surface of perlitic iron, both heated to 500 
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deg.C. Mathematically, the relation is expressed 
by the formula 
P = —34 W + 435 

where P is the molecular parachor and W the max- 
imum time of evaporation of the liquid in seconds 
(this maximum time depends on rate of feed and 
quantity of liquid under the conditions of the 
experiment). 

A further practical question is: if the change of 
phase depends on the parachor, what is the rela- 
tion of the octane number to knocking suscepti- 
bility? This was studied by determining the 
evaporation times of the C.F.R. Standard refer- 
ence fuel C8 to which increasing quantities of 
benzol were added; the results are pictured in 
Fig. 2. 


PrincipLe OF THE SUSPENDED LEVEL VIS- 
COSIMETER.—Leo Ubbelohde, in IND. ENG. CHEM., 
analyt. edit., vol. 9 (1937), No. 2, pp. 85-90. 

The suspended level is a term used to designate 
the hanging surface of a liquid which is formed at 
the point where a vertical capillary expands into 
a relatively large tube, so that a film of liquid is 
formed on the surface of the expanded junction. 
In this form the suspended level becomes an ideal 
auxiliary for hydrodynamic measurements, in- 
cluding viscosity measurements. When given 
suitable dimensions no correction other than the 
placing of a decimal point is necessary to convert 
time of flow to yield kinematic viscosity directly 
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in centistokes. The principle as applied to light 
gas oils and lubricating oils is explained in con- 
nection with the accompanying diagram. 

At the lower end of the pipet-like bulb, A, hav- 
ing the two marks, m and mz, is attached a capil- 
lary which terminates in a wide tube, C, about 12 
mm. wide. The lower, funnel-like end of the 
capillary is located on the axis of tube C and on 
this the suspended level is developed. Tube C is 
connected by a bent tube, g, to the lower bulb, B. 
This bulb is open to the atmosphere through tube 
1, and tube C is in such communication through 3. 

Bulb B is filled with liquid through tube 1 until 
the surface of the liquid lies about between marks 
x and y (not marked on the glass instrument). 
Suction is applied to tube 2, while the top of tube 
3 is closed by a finger, and tube C, capillary 4, and 
bulb A are thus filled with liquid, as shown at the 
left. When tubes 2 and 3 are opened, air passes 


through tube 3 into C and immediately divides 
the liquid into two parts, as shown at the right. 
In this way the suspended level is developed on 
the lower end of capillary 4. The liquid mean- 
while begins to flow out of bulb A through the 
capillary. However, it does not again fill C, but 
flows in a thin layer down its vertical wall and 
joins the liquid remaining in g and B. The time 
is determined during which the surface of the 
liquid drops from mark m, to mark m. The 
method of operation is thus as simple as can be 
imagined. 


ASPHALT AND TAR 


ENVESTIGATION OF PETROLEUM PRODUCTS BY 
THE CLAY METHOD.—H. Suida and H. Poll, in 
PETROLEUM, Vol. 33 (1937), No. 10, pp. 1-2. 

The authors give an account of the method 
employed by them for separating all clean oil 
and crystallizable petroleum constituents from 
the resinous and asphaltic constituents, without 
subjecting any of them to chemical alteration. 
The method is equally applicable to asphalts and 
any oily residues or distillates. 

The petroleum fraction is obtained by dissolv- 
ing five grams of the product in 500 cc. of low- 
boiling petroleum ether. If insoluble flocs appear 
these are filtered off, thoroughly washed with 
petroleum ether, dissolved in chloroform and the 
chloroform solution is set aside for the moment. 
The combined petroleum ether solutions are 
treated with decolorizing earth to obtain a light 
yellow color, the earth-treatment being repeated 
until all possible color is removed. Then the 
combined petroleum ether filtrates and washings 
are distilled and dried to constant weight. 

The petroleum resins are obtained by extracting 
the used decolorizing earth at room temperature 
with the previously obtained chloroform solution, 
and the chloroform extract and washings are 
evaporated to near dryness; to remove the last 
traces of chloroform the product is dissolved in 
petroleum ether and again evaporated. 

To obtain the asphalt resins the decolorizing 
earth from the chloroform extraction is now 
thoroughly extracted with pyridine and the ex- 
tract concentrated in vacuum in an atmosphere of 
nitrogen or carbon dioxide to avoid oxidation. 
The last traces of pyridine are removed by pouring 
the extract into highly dilute cold hydrochloric 
acid, the asphalt resin is filtered off, washed with 
distilled water, taken up in hot benzol and the 
benzol solution evaporated and dried to constant 
weight. 

To obtain the hard asphalt the decolorizing 
earth is finally treated with a 1 : 1 mixture of 
pyridine and carbon bisulphide, and after distill- 
ing off the latter the residue is treated as for the 
recovery of the asphalt resins. 

The carbenes and carboids that are not differ- 
entiated by the Erden method are determined by 
a separate analysis as follows: 50 grams of the 
sample are masticated with 500 grams of carbon 
tetrachloride at room temperature until the car- 
benes and carboids have cleanly separated. The 
solution is filtered through a weighed filter, the 
residue is thoroughly washed with the solvent, 
dried, and weighed. The mixture of carbenes and 
carboids is now thoroughly washed with carbon 
bisulphide. The filtrate will contain the carbenes 
while the carboids remain on the filter. 


EFFrect OF TEMPERATURE ON THE CONSIST- 
ENCY OF ASPHALTS.—H. G. Nevitt and L. C. 
Krchma, in IND. ENG. CHEM., analyt. edit., vol. 9 
(1937), No. 3, pp. 119-122 (see also following 
abstract). 

Since the absolute measure of consistency is 
viscosity, the authors point out that the change of 





consistency of an asphalt with temperature would 
be more logically measured as the change 9 
viscosity with temperature. The objections ¢, 
the usual empirical susceptibility indexes are dis 
cussed and the requirements of a Satisfactory, 
index outlined. The viscosity-temperature gy: 
ceptibility coefficient is presented as a more funds, 
mental viscosity-temperature index based on the 
A. S. T. M. viscosity-temperature formula’and j 
mathematically represented as : 
Log “| 

Log (u2+0.8) 

S =0.221 ——_____—__——_- 
T2 

Loe 5 
where S is the viscosity-temperature susceptipj). 
ity coefficient and 4, and yw: are the kinemati, 
viscosities at absolute temperatures T, and 7, 
Graphically S would be the slope of a straight ling 
connecting the two points obtained by plotting 
the viscosities of an asphalt, as obtained at ty 
temperatures, on the A.S. T. M. chart D-341-397 
Data presented indicate that the viscosity-tem. 
perature susceptibility coefficient is applicable tp 

a wide range of temperatures and viscosities, 
In general the viscosity-temperature suscepti. 
bility coefficient appears best to meet the technica} 
and practical requirements of fundamentally 
defining the viscosity-temperature characteristic; 
for a wide range of consistencies and temperatures, 
which was not heretofore practical with the usu;! 
empirical consistency index. The asphalt Viscosity 
index, although having fundamental significance, 


is limited to relatively narrow temperatures and | 


viscosity ranges. It appears to be a satisfactory 
index when these are carefully defined. Th 
fluidity index is the most consistent of the en. 
pirical indexes and appears to be, in conjunction 
with the indexes suggested by Holmes, one means 
of characterizing asphaltic materials. 

The discussion of the merits of the viscosity. 
temperature susceptibility coefficient versus other 
indexes has no necessary bearing on the qualities 
of the asphalt for specific uses. Possibly some of 
the indexes reviewed do have merit in this connec. 
tion, because other than consistency characteris. 
tics are involved. At present no correlation is 
suggested between the desirability of the produc 
and the viscosity-temperature susceptibility c- 
efficient, except where the change in viscosity 
with temperature is the only factor to be con- 
sidered. 


BOOKS 


Tue ComposiTION OF PETROLEUM ASPHALT.— 
By Oberbach and Pauer. Published 1937 by 
Allgemeinerindustrie Verlag, Berlin; 104 pp. 
with numerous figures and diagrams; 5.2 RM. 

Owing to the fact that all research in the field 
of petroleum bitumen has been directed toward 
the physical properties, while the chemical end 
has remained comparatively little known, the 
authors of this book have made a wide survey 0 
all research accumulated in this field. ; 

A vivid description is given to the Péll method 
of differentiation of ingredients and their infu 
ences upon the mixture, also showing the physic? 
properties of the ingredients and their influent 
upon the functioning of the end product. ; 

The authors show the corresponding changes 0 
properties resulting from changes of volume © 
ingredients and emphasis is given to proper a 
exchange which has a material bearing upon the 


molecular structure, and all theoretical consider | 


tions are discussed. ; 
The book is undoubtedly a valuable contribt 
tion for the guidance of further and possible 
search, as the pages are enriched with an accuml: 
lation of valuable data in the form of figures a 
facts concerning bitumens. It deserves the %# 
tention of all circles interested in asphalt. 
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pETROLEUM SUBSTITUTES 


Errect OF VEHICLE ON THE PRIMARY LIQUE- 
pacTION OF COAL BY HyYDROGENATION.—C. H. 
Fisher and Abner Eisner, before Amer. Chem. 
Soe., Chapel Hill Meeting, April, 1937. 

The effect of vehicle in coal liquefaction, previ- 
ously given little attention, was studied under 
comparatively mild conditions of hydrogenation 
(400 deg. C. and 67 atm. original hydrogen pres- 
sure). Twenty-one vehicles, consisting of single 
or a mixture of two organic compounds, were in- 
vestigated. Pittsburgh bed coal obtained from 
the Bureau’s Bruceton mine was used throughout. 
The organic compounds employed were selected 
on the basis of certain outstanding properties such 
as polarity, aromaticity, paraffinicity, depolymer- 
izing action on coal, and tendency to lose hydro- 
gen at high temperatures. From the results ob- 
tained it is possible to draw several conclusions 
regarding the requirements of a satisfactory 
vehicle. 

Previous claims that tetralin is a good disper- 
sion medium were confirmed. The only other 
hydrocarbon that was effective is methylnaphtha- 
lene which is similar to tetralin in that it is partly 
aromatic and partly aliphatic. Completely aro- 
matic hydrocarbons (naphthalene and diphenyl) 
and saturated hydrocarbons (decahydronaphtha- 
lene and hexadecane) were poor vehicles. The 
presence of polar compounds, such as phenols and 
amines, in the vehicles was beneficial. The prod- 
ucts formed in highest yield were pitches, which 
melt at moderately elevated temperatures. 
Elementary analyses of these pitches indicated 
that hydrogenation had raised the carbon and 
hydrogen contents, lowered the sulfur and oxygen 
contents, and caused little change in the nitrogen 
content. 


PETROLEUM ECONOMICS 


Roe or PRICE IN THE FUNCTIONING OF 
PRORATION.—J. E. Pogue, before Amer. Inst. 
Mining Engrs., New York, 1937. 


A primary objective of all economic activity is 
equilibrium. The plane upon which equilibrium 
centers may shift in the course of time, but equi- 
librium itself is the point of departure and the 
point of return. If an industry is in equilibrium, 
that industry is operating effectively. The mo- 
tivating forces of an industry—profits or the 
common good—are not to be confused with the 
prerequisite of equilibrium, but this mistake is 
often made. The producer is dominated by the 


profit motive; the consumer, or his collective 


representative, by the general welfare motive. 
No one is the advocate for equilibrium; that status 
is supposed to be arrived at automatically. 

If it be accepted that industrial equilibrium is 
sine qua non and that a primary purpose of 
Price is to contribute to that end, what should be 
the reasoning of the buyer when he names a price? 
bo following principles are listed for considera- 

nm: 

1, The price should be designed to bring forth 
the supply properly needed; 

2. The price should provide the degree of stim- 
ulus for exploration that seems appropriate in 
light of the prevailing discovery rate, potential 
production, and oils in storage; 

3. The price should not normally be out of line 
— realization obtainable from a barrel of 

4. The price should not be such as improperly 
to retard or accelerate demand, the meaning of 
— varying at different phases of the 

5. The price should bear such relation to cost 
4s to promise a proper flow of capital to and from 
the industry. 


It will be immediately observed that the criteria 
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outlined are general and are not subject to precise 
determination. Furthermore, several of them in- 
volve future considerations, and this is the reason 
why price nominations must be experimental and 
the price structure itself left free to back and fill 
to arrive at an equilibrium level. It will be ob- 
served, further, that these criteria do not differ 
substantially from those that would appear de- 
sirable under nonproration, but the following 
important qualification should be held in mind. 
Proration has contributed a rigidity to the price 
structure and an attitude of mind regarding its 
alteration, that are working against the func- 
tional manifestation of price; and this develop- 
ment presents a two-fold liability. Firstly, in the 
event of overdiscovery, the way is left open for 
the development of sustained drilling campaigns 
leading to the loss of equilibrium. Secondly, in 
the event of underdiscovery or of inflationary 
demand, the way is left open for the inhibition of 
the price changes needed to facilitate transition 
to a new plane of equilibrium. Im short, the 
petroleum industry, now as well as formerly, 
stands in need of a flexible price structure attuned 
to directing the forces of price to the safeguarding 
of equilibrium. 


Tuirp GRADE GASOLINE ON THE DECLINE.— 
T. F. Smiley, in OIL & GAS JOUR., vol. 35 (1937), 
No. 44, pp. 29-34. 

Changing conditions have gone far to close the 
price gap between the third-grade and the higher- 
bracket gasolines. Orderly operation has sup- 
planted chaos in East Texas. The enormous 
quantities of illegal crude stored in open pits and 
tanks have disappeared. Hot oil and its deriva- 
tives have vanished, and with them has gone the 
former low-price lure of third-grade gasoline, 
which now usually sells for only two cents less than 
the regular, with its distinctly better performance. 

One of the most telling reasons for the fading 
popularity of third-grade gasoline—really the 
most important reason of all—lies in the demand 
of the modern automobile for a high-octane fuel in 
order to get the best performance from it. Most 
of the new cars moving onto the highway from 
the manufacturing plant are designed to use a 
gasoline of 70 octane or higher. Every time an 
old car is junked and a new model takes its place 
the demand for high-octane motor fuel is increased 
and the position of third-grade quality recedes; 
for there is a diminishing disposition on the part 
of the owner to use the cheap fuel even though he 
is on a long drive on level roads, when he might get 
along fairly well with a low-octane gasoline. 

The steadily climbing compression ratio of the 
automobile presents the principal reason for the 
declining demand for low-octane gasoline. Here 
is shown the average compression rise of American 
passenger cars from 1925 to 1937, with the ac- 
companying increase in maximum horsepower 
and horsepower per cubic inch: 


Maximum Horsepower Compression 
Year horsepower per cubic inch ratio 
oe 59.046 0.234 4.40 
Sbisceesevessewn 60.67 0.246 4.47 
Sindee eecssecen 64.26 0.256 4.55 
Won 0 0sss00000s 72.18 0.285 4.86 
ee 81.37 0.311 4.99 
CE bcvcncscivcces 90.97 0.336 5.15 
ree re 93.12 0.342 5.23 
ee 103.5 0.359 5.29 
Cert adchassenas 106.49 0.364 5.57 
Sacks ecnrdeane 111.21 0.384 5.72 
Ce s.es sesecesses 109.70 0.399 5.99 
Cibctcdcenencaes 113.20 0.408 6.16 
SP 115.10 0.416 6.25 


Some operators of fleets of taxicabs and light 
trucks have reduced the compression of their 
engines and adapted them mechanically to run 
satisfactorily at slower rates of speeds in city 
streets on third-grade gasoline. However, as 
the price spread between third-grade and regular 
narrows there is a lessened tendency to resort to 
this species of economy. 

Barring discovery of new pools yielding high- 


gravity crude, which lends itself easily to skim- 
ming operations, many refiners will have to install 
better facilities for cracking and reforming opera- 
tions if they are to remain in business, thus further 
lifting the general octane level of gasoline. 


MilopERN O11 REFINING POLICIES.—Oskar 
Tokayer, in PETROLEUM PRESS SERVICE, vol. 4 
(1937), pp. 145-148. 


The Irish Free State is one of the latest of small 
nations infected with the notion of establishing a 
domestic oil refining industry, in the face of the 
decision of leading oil companies not to partici- 
pate in the scheme. The oil companies reason 
that no local refinery could produce the range and 
quality of products required by the Irish market 
except at an extravagant, if not fantastic, cost. 
There would be no advantage to the national de- 
fense, and the plant might become obsolete in a 
year or two, 

The proposition to establish a national Irish oil 
refining industry has not yet fully materialized, 
although a company has been floated for the pur- 
pose, but it is interesting as a sign of the times. 
It was, no doubt, the example of France in estab- 
lishing an oil refining industry which led to the 
development of a widespread tendency to encour- 
age the erection of domestic refineries rather than 
to look for oil products, as previously and more 
economically, to the output of the large refineries 
erected in the producing countries or adjacent 
shipping centers. Before the French refineries 
were in full operation, Italy followed suit, while 
Belgium also passed legislation to encourage the 
erection of local refineries. Even countries with 
so small a consumption as Bulgaria have em- 
barked on domestic refining policies, not to men- 
tion Portugal. 

Not one of these countries which followed 
France’s example has any crude oil production 
worth mentioning which might provide justifica- 
tion for a national refining industry. In each case 
the fundamental mistake has been made of sup- 
posing that the exact range of oil products re- 
quired can be easily obtained from imported 
crude, although the scale of refining operations 
must necessarily be of a restricted character. 
Nor is consideration given to the question whether 
crude can always be made available in the quality 
required. It is assumed that, once a certain 
measure of independence of imported finished 
products is achieved, the country possesses greater 
security against emergencies. This is regarded 
as justifying not only the costs of refinery con- 
struction, but also the considerable sacrifices 
necessary for their continuous operation, since no 
refinery could operate successfully in these coun- 
tries without a substantial measure of state 
protection. 

In view of the fact that this tendency towards 
domestic oil refining is, under the pressure of 
official oil policies, still spreading, one is tempted 
to ask again whether anything has occurred to 
modify the established principle in the oil indus- 
try, viz., that the refining of finished products from 
crude oil can be most efficiently and economically 
done in the huge plants located near the producing 
centers. A close examination of this question, 
however, shows that, in its essential features, this 
principle still holds good. 


USE OF PETROLEUM 


INFLUENCE OF ATMOSPHERIC HUMIDITY ON THE 
OcTANE NUMBER DETERMINATION.—J. R. Mac- 
Gregor, in OIL AND GAS JOUR., vol. 35 (1937), No. 
37, p. 164. 

The influence of atmospheric moisture on the 
octane number determination is very consider- 
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able. Variations in humidity have a marked 
effect in comparisons of the same light motor fuels 
in different places or in different seasons of the 
year. This applies to fuels of different composi- 
tions, as gasoline-benzol mixtures, leaded gasolines 
and synthetic hydrocarbons mixed for testing 
purposes. 

In experiments with a C.F.R. motor the author 
devised an apparatus for holding the combustion 
air at a constant degree of humidity, and with this 
arrangement he ran tests with straight-run 
gasoline, straight-run gasoline-benzol mixtures, 
cracked gasoline, leaded gasoline and octane- 
heptane mixtures. The octane numbers were 
determined by the bouncing pin method. The 
standard of comparison was a gasoline-benzol 
mixture with an octane number of 68 and air with 
a content of 13.5 grams of water per kilogram. 
The experiments covered a range of moisture con- 
tent from 2 grams to 30 grams per kilogram of air. 
Within the limits of 2 to 23 grams of moisture, the 
octane number of a mixture of octane and hep- 
tane (67.5 percent octane and 32.5 percent hep- 
tane) varied over a range of 5.1 octane numbers; 
in a mixture of straight-run gasoline-benzol (55 
and 45 percent) the range of variation was 7.9 
octane numbers, which was also the range of 
variation of a 100 percent cracked gasoline. 

Alteration of the atmospheric pressure by about 
25 mm. of mercury (the degree of humidity re- 
maining constant) produced variations between 
2.5 and 3.4 octane numbers. This shows that 
variations of humidity are of more importance 
than variations of pressure. 

The results obtained in this investigation are of 
significance in that they tend to explain the vary- 
ing results of octane number determinations re- 
ported by different observers working in different 
places. 

Note.—The influence of atmospheric moisture 
on thermal efficiency of fuels is very well under- 
stood in the smelting industry, where the air 
entering the blast furnaces is previously dried. 
The reason is that an appreciable amount of the 
heat developed by burning the fuel is required to 
warm up the vaporous water to the maximum 
combustion temperature. Ed. 


LuBRICATION REQUIREMENTS OF 1937 REAR 
AXLES AND TRANSMISSIONS.—G. C. Mather, be- 
fore Northwestern Petroleum Assoc., Minneap- 
olis, January, 1937; Petrol. Marketer, 1937, No. 
9 


Motor car manufacturers, appreciating the 
necessity of closely guarding the quality of hypoid 
lubricants, have found it necessary to violate their 
firmly established policy of not approving any 
specific product. At present, they are using 
three methods to assure correct lubrication of 
hypoid rear axles: 

(1) Insistence on car owner obtaining hypoid 
lubricant refill from car dealer only, on penalty of 
cancellation of warranty for failure to do this. 

(2) Issuance of lists of approved brands of hy- 
poid lubricants for use in the makers’ axles. 

(3) Instructing owners to use only powerful- 
type lubricants specially designed for hypoid 
gears and leaving it up to the oil company to 
provide such a product. 

Requirement (1) will doubtless be modified as 
general distribution of hypoid lubricants is ac- 
complished. At any rate, matters have now 
gone to the point where normal mineral oils 
should not be dispensed for steering gears, trans- 
missions, or rear axles, of passenger cars. Mild 
E.P. lubricants having suitable properties should 
be used exclusively. The only exceptions are: 

(1) Over-drive transmissions. 

(2) Hypoid axles. 

For over-drive transmissions, the manufactur- 
ers recommend only straight mineral oils falling 
in the classification for motor oils. They know 
that poorly made, mild E.P. lubricants that oxi- 
dize readily and contain insoluble matter, will 
make their device inoperable. When well-made, 


permanent, oxidation-resistant, mild-type, E.P. 
lubricants are in more general distribution by the 
smaller oil companies, this restriction will doubt- 
less by removed. 

For hypoid axles, only specially designed and 
carefully made ultra-powerful, lead, active- 
sulphur lubricants, complying in every respect 
with leading car makers’ recommendations must 
be used. 

Several large oil companies now confine their 
gear lubricants to mild type E.P. lubricants and 
hypoid lubricants. It is expected that this practice 
will increase steadily until normal mineral oil 
lubricants will no longer be used for automotive 
gears. 


CoNTRIBUTION TO THE LUBRICATION OF IN- 
TERNAL COMBUSTION ENGINES.—J. Daiman, in 
REV. PETROL. No. 726 (1937), pp. 337-339. 


After a lubricating oil has been used for some 
time in an internal combustion engine, certain 
decomposition products are formed which are left 
as an insoluble residue when the used oil is dis- 
solved in petroleum ether. When this insoluble 
residue is then treated by itself with chloroform, 
part of it dissolves (soft asphalts), and part re- 
mains insoluble in chloroform (hard asphalts). 
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The rate of formation of these decomposition 
products under the operating conditions, and also 
the ratio of the hard and the soft asphalts thus 
produced, furnish a measure of the quality of the 
lubricating oil. 

For evaluating these relations the apparatus 
shown in the accompanying sketch was developed 
and used by the French Air Ministry. It is a 
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cylindrical vessel composed of an upper part ; {pe mai 
and a lower part B. The lower part contains he roduc! 
electric heating element surrounding a 9... P e at 
crucible of porcelain or metal (6). The up - , 
part contains a small oil reservoir (a) wherein , strengt 
can be electrically heated to about 100 deg. ¢ ater 
In operation the lower part B is brought to a r. 
desired constant temperature between 200 anf promise 
500 deg. C. and the oil, previously heated in (g x a. 
100 deg. C., is dropped into crucible (6) at the The 
rate of one drop per 10 seconds, as Observe; & nding 
through the window (w). Dropping of the jj; suggest 
continued 15 minutes, after which the constay, 9 jntensi\ 
temperature is maintained for another 15 minut This 
whereupon the apparatus is allowed to cool, the equse a 
crucible is withdrawn, the contents extracted wit, I coverie: 
petroleum ether, and the soft and hard asphals geologic 
separated by chloroform extraction. The its purl 
periment is repeated over a temperature range of f additio 
up to 450 or 500 deg. C. so that the relevant curves 
can be drawn as shown in the accompanying 
graph, where the percents of soft and hard a: 
phalts produced are shown as functions of the 
temperature. Int 
Results obtained with this apparatus make ;; § Tswpel 
advisable to warn against lubricating oils showing REFINE! 
above eight percent of chloroform insolubles at ; Econ 
temperature below 300 deg. C. It will be note fre 
that this test differs from the Conradson test jp om 
that the latter registers merely the end result of ve 
carbonization at the maximum temperature, 2 inte 
whereas the present test registers the progressive Cr wenn 
result over a wide temperature range. lasts a 
The 15 minutes of continued heating afte steel in 
dropping of the oil ceases is important as regs. F- Both 
tering what occurs when an engine is stopped and their vs 
begins to cool; it is in this period of quiescence of of steel: 
the hot engine that much of the decomposition protect 
of the oil occurs, as has been shown by examina tion up 
tion of aviation engines. alo & 
temper: 
silicon i 
approxi 
air as j 
1,500 di 
A4t 
silicon 
GENERAL 1,250 d 
Discovery RATES OF OIL FINDING.—Wallax § #!! sho 
E. Pratt, before Amer. Assoc. Petroleum Geolo- } "St#2¢ 
gists, Los Angeles, March, 1937. - = 
Although at the moment there is an inconven- mae 
ient surplus of oil in storage and in reserve, it is Whe: 
necessary that new sources of oil be found in order | ;, pom 
to assure continuance of future supplies. At! ip oon, 
what rate new oil fields will henceforth be dis | aysija}, 
covered is problematical. What the author ha” may ¢, 
: say on the subject is summarized under nine goals ¢, 
eads: Y 
Our discovery rate in oil-finding was rather — 
uniformly accelerated as the industry expanded) nym ¢ 
through the period subsequent to the year 190)" Th. tul 
until, over the years 1926-1930, it reached a peak | ghoyig. 
more than double our current rate of consump | ems n, 
tion. Thereafter it declined sharply until it aver” mogig. 
aged, over the next five years, only about 70 per-| in the 
cent of our current rate of consumption. | funetio 
This is true whether discovery rate be measured | gn, firs 
in terms of barrels of reserves found, or in terms | pequoti 
major oil fields found. i 
Geological exploration has been dominantly ou i 
most effective finding method in the past. It has} 
been less effective over the past ten years thant | E 
was previously, and has definitely yielded leader | LF x] 
ship to geophysics over the last five years. 61 be 
Whether the failure of the discovery rate “ re 
maintain its earlier pace is to be explained as # rae 
effect of the recent industrial depression, 4s 5 Whe 
generally assumed, or by the inadequacy of ou carbon; 
finding technique to cope with increasing difficulty with h 
of oil-finding, may be debatable, but the evidence | \*speci 
supports the latter as a major contributing fact. This sj 
We now drill fewer dry holes per major dis u 
covery than we did formerly, but this trend may 7 ex 
be arrested or reversed in future exploration: : acid 
Our proven reserves, now about 13,000,000,0! a). 
bbl., are probably adequate or even excessivé some 8 
viewed solely as a reserve supply, but they should § "0n wi 
‘WORLD PETROLEUM MAY 
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vart 4 be maintained at their present level to permit of 
ins g | production in an efficient manner and at the same 
20-c sme at the rate necessary to meet consumption. 
Uppe Our finding technique definitely needs to be 
ein oj | strengthened. Merely finding structural traps at 
leg. ( greater depths and drilling deeper wells to tap 
toany | them, as we have been doing in recent years, 
10 ani | promises too little to permit us to rely upon it 
| (a) t § alone. : , ‘ , 
at th The most likely means of improving our oil- 
serves B finding accomplishment is embodied in Levorsen’s 
e oil i suggestion, made a year ago, that we initiate an 
stan: | intensive search for ‘‘stratigraphic traps.” 

inutes, This enterprise, if adopted, may be expected to 
ol, th: cause an increase in the ratio of dry holes to dis- 
od with | coveries, and to quicken the demand for expert 
sphalts § geological supervision. But it should accomplish 
he ex. & its purpose; namely, the discovery of important 
ange of § additional reserves of petroleum. 

curves 
anying 
ard as. 
Of the 
INTERMEDIATE ALLOY STEELS FOR HIGH- 
nake it | TEMPERATURE APPLICATION.—S. D. Williams, in 
howing  keFINER, vol. 16 (1937), No. 3, pp. 117-118. 

les ata Economic balance between life, service and cost 
e noted B may frequently be obtained in the case where plain 
test in & carbon steel tubes are not entirely suitable, yet 
esult of & ghere 18-8 steel tubes are too expensive, by using 
erature, BF an intermediate or low alloy steel. 4-6 percent 
gressive BF (yr steel with 0.50 percent molybdenum usually 
lasts approximately five times as long as carbon 
& after F steel in cracking furnace tubes. 

S regis. Both silicon and aluminum have demonstrated 
ped and § their value in increasing the oxidation resistance 
cence 0 B ofsteels containing chromium. Silicon alone will 
position protect plain carbon steels against serious oxida- 
camina F tion up to 1,200-1,250 deg. F., and where chro- 
mium is added this effect carries on to still higher 
temperatures. Tests snow that two percent of 
silicon in a six percent chromium steel will assure 
approximately the same resistance to oxidation in 
air as is developed by a 25 percent Cr steel at 
1,500 deg. F. 

A 4-6 percent Cr-Mo steel with 0.50 percent of 
silicon shows reasonably good resistance up to 
1,250 deg. F. The Sicromo 1, 2, 3 and 5 steels 
Wallace § *! show substantial increases in oxidation re- 
1 Geolo- | sistance at 1,000 deg., 1,250 deg. and 1,500 deg. F. 
| No chromium is used in Silmo, yet at 1,200 deg. F. 
this steel shows approximately the same resistance 





\convel F to oxidation as does the 4—6 percent Cr-Mo steel. 
rve, It} When selecting tubes for use in refinery service, 
‘in ordet | itis essential that service requirements be studied 
ies. At! in connection with the properties of the steels 
| be di | available. Maximum efficiency and economy 
thor bas may frequently be secured by selecting different 
der nite | steels for different locations in the same furnace. 

No one steel is most suitable for all applications. 
a _ Thus it will be seen that best results and maxi- 


oar 1900 0 mum economy may be secured by cooperation. 
ear | The tube manufacturer, the designer and the user 


d a peak _ should all cooperate in solving the technical prob- 

onsump | lems now involved in refinery design. A slight 

il it onl modification in design may mean a major change 

t 70 Pe in the conditions under which the tubes must 
- function, or the use of a different alloy than the 

neasu ' one first contemplated may mean a substantial 

| terms 0 ' reduction in operation and maintenance costs. 

antly our 

. Ithas 

rs than 4 E 

d leader: f ' XPERIMENTS WITH ACID INHIBITORS. I.— 


- : Forman, in ZEIT. ZUCKERIND. CZECH. REP., vol. 
y rate tj 61 (1937), No. 25, pp. 193-197 (see also following 
ned as at | abstract), 

ion, a8) Wherever an attempt is made to attack lime 
ey of out) carbonate or other decomposable lime compounds 
difficulty " ith hydrochloric acid in the presence of metal 
evident: | ‘specially iron), the iron will be attacked also. 
ng factor This situation arises when hydrochloric acid is 
najor dis § Wed to dislodge incrustations in steam boilers, 
rend may heat exchangers, etc. (and, of course, in the process 
ation: | acidizing oil wells in the presence of casing. 
0,000, 00! Ed.). It is therefore desirable to add to the acid 
excessive, § me substance that would inhibit its action on 
ey should § "n without impairing its action on the lime com- 
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pounds. In this study four groups of substances 
were taken into consideration: 

1. Inorganic salts as the chlorides of calcium 
and ammonia, the sulphates of ammonia and iron 
and potassium ferrocyanide; these generally 
intensify the action of the acid and are to be 
avoided. 

2. Oxidizing substances, as the nitrate and 
bichromate of potassium, chloramine, etc., which 
greatly increase the solution-velocity of iron; 
these also are to be avoided. 

3. Non-conducting substances that increase 
the velocity of the liquid, decrease the mobility 
of the ions, and hence diminish corrosion. 

4. Organic substances, such as formaldehyde, 
aniline, pyridine, quinoline, toluidine, xylidine 
and triamylamine considerably reduce the corro- 
sion of iron. The last named substance, triamy- 
lamine, is the most effective of all; representing 
the corrosiveness of straight 10 percent hydro- 
chloric acid by 100, the corrosiveness of the same 
acid with not more than one gram of triamylamine 
per 100 cc. is only 13. This action of triamyla- 
mine was first noted by Mann, Lauer and Hultin 
(Ind. Eng. Chem., 1936, pp. 159 and 1048, which 
see). In general, the most effective acid inhibitors 
are the organic amines. The relative effective- 
ness of these substances is indicated in the ac- 
companying diagram, wherein grams of nitrogen 
are shown on the abscissas, and milligrams of 
dissolved metal on the ordinates. The ten curves 
represent: (1) triamylamine; (2) xylidine-tolui- 
dine; (3) crude pyridine; (4) pure pyridine; (5) 
meta-toluidine; (6) ortho-toluidine; (7) para- 
toluidine; (8) aniline; (9) ammonium sulphate; 
(10) ammonium chloride. 


TrcHNICAL MEANS OF INHIBITING ACID Cor- 
ROSION. II.—J. Forman, in ZEIT. ZUCKERIND. 
CZECH. REP., vol. 61 (1937), No. 27, pp. 209-213 
(see also preceding abstract). 

In pursuance of his studies of means for reducing 
the corrosion of iron and brass tubes, during the 
removal of incrustations from evaporating sur- 
faces by treatment with hydrochloric acid, the 
author found that either sweet beet cossettes or 
exhausted beet pulp is an excellent material for the 
purpose. For this use the pulp is prepared by 
digesting it for about 12 hours with concentrated 
hydrochloric acid. The proportion of pulp to 
strong acid is about 1 or 2 to 5; a small addition 
(about 0.0005 percent) of copper sulphate is made 
to the acid. On dilution with water there is 
obtained an acid solution that dissolves calcium 
carbonate in the cold at an even somewhat faster 
rate than the pure acid of the same concentration, 
whereas its corrosive action on iron is reduced 
about 90 percent. The inhibition of corrosion of 


brass is considerably weaker, but this is not rela- 
tively of great importance, as brass is naturally 
less subject to acid corrosion than iron. 

The effectiveness of beet pulp for this use de- 
pends on the time of digestion with strong acid. 
If the time of digestion is too long (two or three 
days) the pulp is carbonized and loses its inhibit- 
ing power. It seems that the pectins of the pulp 
are hydrolyzed into colloidal substances which are 
later destroyed by the acid. For this reason the 
digestion should be limited to about twelve 
hours. 


VARIATION OF OIL CHARACTER IN THE GULF 
Coast AREA.—Donald C. Barton, before Amer. 
Assoc. Petroleum Geologists, Los Angeles, March, 
1937. 


Comparison of the A.P.I. gravity and percent- 
age content, respectively, of the crude oils of 
Miocene, Oligocene, and Eocene Gulf Coast crude 
oils from depths of 3,000 to 5,000 ft. with the oils 
of corresponding age from depths of 5,000 to 7,000 
ft. shows that the A.P.I. gravity of the fractions 
and the percentage content of the lower boiling 
fractions tend to increase with depth and age. 
The base of both the lower and the higher boiling 
fractions tends to change with increasing depth 
and age from naphthenic to intermediate, and 
almost to paraffinic. In order of similarity, those 
age-depth groups of crude oils are arranged: 
Shallower Miocene, Shallower Oligocene, Deeper 
Miocene, Shallower Eocene, Deeper Oligocene, 
Deeper Eocene. 

Variation of the Gulf Coast crude is consistent 
with transformation under the effects of time and 
some factor or factors proportional to depth below 
the surface, but is inconsistent with alteration 
under the effects of time and some factor or factors 
proportional to nearness to the surface. The 
theory of evolution of the Gulf Coast crude oils 
from heavy naphthenic ancestral oils under the 
effects of time and some depth factor or factors, 
therefore, still is advocated. The evolution con- 
sists in, (a) decrease of the specific gravity of all 
but the lowest boiling fractions, (b) increase in 
percentage content of the lower boiling fractions, 
and (c) transformation of the base from naph- 
thenic toward and almost to paraffinic. Cracking 
cannot be the main reaction in the evolution. 
Methanation possibly plus cracking is regarded as 
the most plausible explanation of the evolution. 

This law of the variation of crude oil is only one 
of many; and occurrences of one type do not pre- 
clude the existence of other types. 


Tue O11 Corrosion PRoBLEM.—Gustav Eg- 
loff, in REFINER, vol. 16 (1937), No. 3, pp. 99-100. 


The destructive forces of corrosion are ever 
present wherever iron or steel is used. In 1936 
the corrosion invoice of the oil industry was in the 
neighborhood of $250,000,000. In production, in 
transportation, in storage, in refining, in utiliza- 
tion, there are various specific problems of cor- 
rosion to be faced. Innumerable remedies have 
been proposed, but the problem is still with us. 
In many phases of the oil industry certain alloys 
resist corrosion and last a long time; but on the 
one hand such alloys are high priced and on the 
other hand the rapid rate of obsolescence in the 
oil industry makes the replacement of all equip- 
ment in the oil industry not only an enormous 
expense, but one which is needless in view of the 
rapidly changing equipment design in many cases. 
However, it would appear that it is along this 
line that a fundamental solution of the problem 
may be reached. New alloys of excellent physi- 
cal and chemical properties are continually being 
developed by the metallurgists, and it is to be 
hoped that through research low-priced alloys 
will be found to do what the high-priced ones are 
today accomplishing in the oil industry. 


67 











—_=- -_ = 








SHoess ee esesceqneseesee eee eoeenneenseeeees 


O86 2 O@ 6 62 6.84.22 OBER S662 OR TD ECGEOEAERER 


Official Figures for Soviet Oil Operations 


Crude Production Daily Average Run to Stills Drilling 
(bbl) (bbI.) (bbI.) (feet) 
1937 

EE LL ee ee Pee Tere 16,100,000 519,355 14,750,000 480,000 
I dct cdteekaneseesansereseneens 14,600,000 521,430 12,800,000 410,000 
Di rtcecacemnebiiasocadendauenedey 15,800,000 509,608 13,900,000 522,100 
PEED Phen, BIG cv ccccccccvsecvcceceves 46,500,000 516,665 41,450,000 1,412,100 
Fated 9 Ribas, BOGB eco cccccnsecccovcscces 47,788,300 525,143 41,248,400 1,636,396 
Rc ctendeneancknsiocedakenes 191,911,200 507,950 171,269,500 6,952,222 
TCE ERAS 176,688,100 497,713 146,705,000 4,858,465 
GE, 5 4 okie cncsecnccessecensved 212,310,000 581,672 171,500,000 5,214,000 
i 5k v.sccaredcnsuctensansees 213,500,000 584,931 175,000,000 7,100,000 
Guste IGBT . . ccvcscccccccvccvccceceses 225,120,000 616,767 191,500,000 8,200,000 


Crude conversion: seven barrels = one ton. 


Tue soviet oil industry has made prac- 
tically no headway during the first quarter of 
1937, although this does not preclude the 
possibility of later improvement. It is most 
likely that total crude production for 1937 
will compare favorably with 1936 or even rise 
to the 200,000,000 bbl. mark. Soviet oil 
reserves have been materially increased and 
a number of new wells in properties adjacent 
to Baku, Grozni, Maikop and elsewhere have 
been tested and given strong commercial 
flows, but development proceeds slowly and 
it may take some time before practical results 
will be forthcoming. In the meantime the 
oil industry is lagging behind the plan for the 
first quarter, and is behind the corresponding 
figures for last year. 

The operating quota for the first quarter 
of 1937 included 59,400,000 bbl. of crude and 
about 2,150,000 feet of drilling. During 
none of the three months were operations 
instrumental towards accomplishing this 
task. Crude production has been running 
between 76 and 82 percent of the plan and 
averaging about 80 percent for the quarter 
with drilling of some 65 percent of the plan. 
These operations during the first quarter of 
1937 amount to about 93 percent of the crude 
production during the corresponding period 
of last year, and about 86 percent of the 
drilling accomplished. 

Baku oil fields have operated during 
March at 87-88 percent of the plan and 
while only Lenin, Kirov and Ordzonikidze 


Oilfield Plan Fulfillment 


Oil Fields Percent 
GI OND 0.6 ccc cccccvccccccocccese 95-100 
Rea srekiciiacaie biewaeeiNneeen 100-101 
iia 00s cccckisscaserccses 104-110 
inainccccccdsesessnesossecenesas 95-99 
akc. cccddasensdsdecetaacnwen 79-82 
I da cicnscsdcsieabasderesecras 77-78 
TNs 0.05 cc ccccencsscssscoccss 75-78 
ES See er eer Tree 65-76 
S64 sc vidinrsarmnnvendeeawss 72 
ee oe ee ee ee 40-46 


oilfields were able to show plan fulfillment 
for the month and even some excess over 
plan figures during individual days. All 
other Baku oilfield groups were lagging be- 
hind plan with the indices of plan fulfillment 
shown in the accompanying table. 

The total for all Grozni was 71-78 percent 
of the plan of which the October fields show 
83-88 percent, Molgabek 75-85 and Dag- 
hestan 14-26 percent. All other Soviet 
fields show following plan fulfillment:— 
Maikop 72-77 percent, Bashneft 56-72, 
Emba 79-80, Kalinin 84-106, Voroshilov 
13-58, Sakhalin 79-86 and Turcomaneft 
38-75. 

From the point of plan fulfillment for the 
first quarter of 1937 no branch of the Soviet 
Heavy Industries was able to show satisfac- 
tory results. Fulfillment of plan by oil and 
gas industry was 17.1 percent and 12.3 per- 
cent by drilling against expected rate of 21.6 
percent. 

Commenting on Russian oil operations, the 
Soviet paper ZA INDUSTRIALIZATIU, in sev- 
eral editorials, has bitterly criticized manage- 
ment of the individual oil operating units as 
well as the heads of Glavneft for failure to 
take the necessary steps in introducing 
Stakhanov tempo of operations in order to 
turn the tide of events. Needless to say 
the Soviet press or their representatives have 
opportunity to get a thorough insight into 
conditions prevailing in the nation’s oil in- 
dustry. Furthermore, it has played fair, 
although it scolded and grumbled when the 
necessity arose, it has also been non-partisan 
by giving the same heads of oilfields credit 
when it was due. Has, however, the Soviet 
press at any time given some consideration 
to the fact that the blame for shortcomings 
may be laid on the system in general, rather 
than the managers in particular? 

Editorials of ZA INDUSTRIALIZATIU ask:— 

“Why have the drillers of Baku re- 
treated from positions conquered in the 
past? Glorious accomplishments of Stak- 
hanov brigades are still vivid in memory 
and the ink used in describing the glory 





has not as yet dried, now—defeat. Crud 
production is deep in arrears against play 
and the indebtedness of the oilfields jg 
jeopardizing plan-fulfillment of Sovie: 
national economy. Individual oil fg; 
managements attribute the shortcoming 
to blizzards, and other adversities. Bal, 
arrears against plan in crude production ,; 
well as in drilling, however, became » 
alarming factor long before bad weathe 
has set in and continues even after ba 
weather has ceased to affect operation; | 
Early in January a large number of pre 
ducing wells which had recently been p. 
paired again required attention. 0) 
viously they ceased to produce because thy 
quality of repairs was, and still is, poo, 
At the end of March the total number ¢ 
wells in operation at Baku was 200 leg 
than at the beginning of the year. Febn. 
ary brought no improvement in drilling 
operations. Completions were only 
percent of expectation and at individy) 
fields as little as 15 percent of requirements 
were completed, and then drilling was 
poor quality, low speed per table pe 
month and insufficient footage was ¢. 
fected. March has brought no appreciy 
ble change and while indebtedness of the 
oil fields in crude production is continuig 
to increase, arrears of plan have grow 
into a physical and chronical ailment fq 
which there seems to be no justification, 
Alibis of bad weather, lack of electric 
power, inability to utilize gas motors, ¢ 
which there is an ample supply, but in 
sufficient or no gas lines, insufficient su 
plies of pipe, cement, barytes or other m- 
terials,” the paper says, ‘‘are but su> iim 
terfuge; the real and actual causes of the is 
oil industry’s ills are to be found in mis ie 
management and poor organization, is Ee 
laxity of labor discipline, inability to put Hija 
the right man in the right place for the Hie 
right job, and lack of expediency to make 
the best of labor, supplies, equipment, and 
transport facilities, all of which are avail 
able in sufficient quantities. 

“‘Grozni operations are on the dow 
grade. Plan fulfillment amounted to 76.7 
percent in January, in February 74.1 pe- 
cent, and in March (uncompleted at time 
of writing) 73.6 percent. In the October 
fields of Grozni 164 wells are idle and d 
these 50 percent at least could be operated 
after effecting slight repairs. At old 
Grozni field over 300 wells were shut-down 
due to tardiness and inefficiency of repait 
work, upon completion of which the well 
invariably produce much less crue 
Causes of Grozni shortcomings are wél 
known. Labor productivity is poor + 
cause discipline is lacking and this becau® 
organization is lax and _ irresponsible 
Production curve is descending,”’ the pap 
says, “not alarming the management di 
October and Molgabek fields who havelet i 
everything to fate and believe that thei 
shortcomings will be removed during the PY 
second quarter. Drilling at Grozni, ¥ 
cluding Daghestan, fulfilled 67.6 percetl 
of plan in January and 46.3 percent duritt 
February. Speed of drilling per table 
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WHAT THE PICTURE TELLS 


The Dowell method of acidizing is emploved to enlarxe 
and reopen pores in limestone formations. By thus 
making it easier for oil and gas to flow through the rock, 
the well production will be increased. In simplified 
terms the process is as follows: 


First, the well is completely filled with oil. Next, a 
heavy inert liquid called Blanket is introduced to 
prevent the acid from eating downward into possible 
water levels. Then inhibited acid is pumped down the 
tubing until it is opposite the oil producing formation. 
Inhibited acid must be used to prevent corrosive action 
on well equipment. Pressure is then applied, forcing 
the acid into the rock channels and pores. 


{fter a predetermined time, the spent acid is flowed 
or pumped out, leaving the pores larger and straighter. 
Well production is thereby increased up to as much as 
twenty times the pre-treatment recovery. 
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O VITAL is petroleum in our highly mechanis- 

tic age, that it might be said a nation’s Sword 
of Damocles is no longer suspended by a thread 
but by a drop of oil. 
Since the days of Colonel Drake who gave Amer- 
ica its first commercial oil well in 1859, the 
discovery and production of petroleum has con- 
stituted one of the most vivid chapters in our na- 
tional development. 
Billions of barrels have flowed from the earth’s 
depths in close to one-half of our states—and there 
is little question that this abundant resource has 
literally oiled the wheels of American progress. 
But, despite our apparently bountiful supply, both 
known and yet to be discovered, the need for 
more efficient and conservative production of 
petroleum has been long regarded as essential. 


A sizable stride in this direction was taken when, 
five years ago, Dow brought to the oil-producing 
industry through its subsidiary, Dowell Incorpo- 
rated, a specialized chemical service for oil wells. 
Whereas formerly, through natural and mechanical 
means, oil producers extracted approximately 
twenty per cent of the potential petroleum accumu- 
lation, by putting chemistry to work they stepped 
recovery up to double and even triple this amount. 
Stripped of technicalities, Dowell undertakes 
through special acids and chemicals to overcome 
natural barriers to greater oil production in areas 
where oil is produced from limestone or dolo- 
mitic formations. 


To render this service, Dowell maintains head- 
quarters at Tulsa, Oklahoma, and a complete field 
organization located in the principal oil fields. 


To date, it has treated over 9,000 wells, resulting 
in approximately $50,000,000 gain to the oil in- 
dustry. In servicing these wells, Dowell trucks and 
cars have traveled 4,500,000 miles and its treating 
engineers have handled millions of gallons of 
special chemicals. 
DOWELL INCORPORATED .- Subsidiary of THE DOW 
CHEMICAL COMPANY - Executive Office: MIDLAND, 
MICHIGAN - General Office's KENNEDY BUILDING, 
TULSA, OKLAHOMA - IN MEXICO... DOWELL 
SOCIEDAD ANONIMA, Apartado 2424, Mexico, D. F., 
Mexico - Tampico, Tamaulipas, Mexico 
Phone, Write or Call at Any of the Following Offices: 
Ada, Oklahoma + Cody, Wyoming - Eureka, Kansas 
Great Bend, Kansas - Hobbs, New Mexico - Lawrenceville, 
Illinois - Long Beach, California * Midland, Texas 
Mt. Pleasant, Michigan - Newton, Kansas - Seguin, Texas 
Seminole, Oklahoma - Shelby, Montana + Shreveport, 
Louisiana - Tulsa, Oklahoma - Wichita, Kansas 
Wichita Falls, Texas 
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month averaged 5,040 feet during Decem- 

ber, 1936, 3,584 feet in January and 2,200 

feet in February. Completions and wells 

spudded-in were 50 percent of expecta- 
tions, or even below. The causes are 
neither geological nor meterological short- 
comings—the management is to be blamed. 

Of course, there is some shortage of timber 

or of cement, but why not utilize timber 

and cement from rigs and wells where 
drilling has been completed?” 

While crude production has become sta- 
bilized at the rate of about 25,000,000 tons 
per annum since 1931, exports have declined 
from 6,000,000 tons in 1932 to about 2,700,- 
000 tons in 1936 and domestic consumption 
has grown from about 8,000,000 tons in 1930 
to about 18,000,000 tons in 1936. With 
the formidable growth of industrialization of 
the country at large and no correct official 
figures on home consumption being pub- 
lished, any estimate on fuel requirements for 
industrial use or for railroads, agriculture, 
aviation—civil and military, defense pur- 
poses and general use, is only a guess and 
such a guess has to be pieced together from 
official information which is being published 
by the Soviets for home consumption rather 
than for general statistics. A considerable 
growth of domestic consumption of petro- 
leum is evidenced from the sharp criticism 
which the Soviet press in general and ZA 
INDUSTRIALIZATIU, organ of Soviet Heavy 
Industries, has of recent voiced against all 
sorts of fuel wastage. This paper states 
that a decisive increase in production of coal 
and oil, at all costs, is but the first step to 
alleviate the stringency of the situation. A 
second step of no less importance and hand- 
in-hand with an increase of production is to 
effect an economy of consumption together 
with elimination of wastage by evaporation 
in storage and transportation and by ration- 
alization of fueling. When total use of all 
fuel equivalents in 1937 for the country at 
large is estimated at about 200,000,000 tons, 
an economy of only one percent represents a 
substantial quantity. 

At present hundreds of Soviet fuel con- 
sumers not only overlook the necessity of 
fuel rationalization but aggravate the situa- 
tion by extravagant wastages of fuel. 

Soviet industries where fuel consumption 
is of more or less specific nature and limited 
by specific allowables do much injustice to 
allowables and schedules when their rates of 
fuel consumption are compared with cor- 
responding figures of consumption in other 
countries. The forge and blacksmith di- 
visions of the Cheliabinsk Tractor works, 
the Kirov and Luberetzki works, as well as 
many other Soviet plants require from one- 
and-a-half to twice as much fuel per ton of 
output as do the corresponding rival plants 
of U.S.A. or Europe. All open hearth fur- 
naces in Soviet metallurgical enterprises 
consume 40 percent more fuel than any of 
their rival enterprises in other countries. 

Soviet metallurgy has undoubtedly made 
large strides of progress in the way of mod- 
ernized processes. While ranking first in the 
list of Soviet fuel consumers, it ranks also 
first among those who waste fuel. Losses 
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are exorbitant and consumption is far above 
plan. Among Soviet plants where wastage 
of fuel ranks high are named the highly 
modernized plants such as Djersinski, Lower 
Saldinsk, Dobrianski, Petrovski, Makeevka 
and many others. 

Libknecht works had reported 13,500 tons 
of fuel losses in evaporation while in storage 
in 1936 and these losses are exactly 11.5 per- 
cent of the total fuel requirements of the 
works for 1936. Khabarovsk, Red Sormovo 
and many other works had reported 5,000- 
8,000 tons of fuel losses in evaporation and 
additional 3,500 to 4,000 tons of losses owing 
to defective fueling of the furnaces, while the 
installation of recuperators at the furnaces 
would have cost only a fraction of the value 
of fuel losses and would have prevented all 
losses. 


Soviet Oil Exports Jan.-Feb., 1937 





Quantity Value 
Jan.-Feb., Jan.-Feb., 
Feb.,1937 1937 1937 
(tons) (tons) (RbI.) 

ae 32 40440 1,457,000 
GaSe c vc cccsccesce 36,133 71,789 7,328,000 
PNR co ccsccscesces 26,598 51,045 3,822,000 
BEES é.00+00000006 13,605 37,792 4,489,000 
ON ee 24,412 58,148 3,168,000 
EG cc cesvcvees 1,610 2,189 75,000 
PP ivctcrsececesae 76,337 138,103 4,749,000 
Asphalt, Vaseline, etc... 1,021 1,022 502,000 

PR avrecetasensss 179,905 400,789 25,590,000 

Total Jan.-Feb., 1936. . 528,048 28,860,000 
(AT ee eee Eee 51,897 4,812,000 
BN 5 6:40:605646606000n000000000 49,706 2,436,000 
Di hidseteyendessesueerennbene 37,444 2,498,000 
Ca rtccacenecaneedaanenens 34,375 2,402,000 
Po bssebbeveresavedcunsueaes 27,791 1,735,000 
PA cnededendindedenideeeennet 20,601 1,699,000 
Diabet aeteeniedaenammeened 15,328 907,000 
CR ercetnceethensainccewewns 11,155 902,000 
Belgium-Luxemburg..............- 6,257 840,000 
chads bedsesorseduvaseeseecsee 6,247 435,000 
Dithuanle.  ccccccccccccccccccccss 5,320 368,000 
Ms se ecvesrecerszecseacesers 3,370 241,000 
Pc cc cccccsessssccssoesvssss 2,574 221,000 
ee 1,599 122,000 
SN csiiccdbiotwanssienane 655 141,000 
Dc rpsckebbsebecceessenes . 438 35,000 
Mat ccnneteessscesseraceees 245 36,000 
Dvictesceeeecsesesencses 461 94,000 
PERRIER s 6 ccc cececccctssceccocse 410 75,000 
ee 40 19,000 
CRs 0000600 00senseescesesesns 25 11,000 
All Others. .....- eee ere rye 124,898 5,550,000 





Considerable losses are reported as Caused 
by defective heat exchange or by improper 
insulation of furnace walls. Alone at the 
Kalinin works out of 63 furnaces only foy, 
furnaces have wall insulation. 

High fuel losses are also reported from the 
Soviet coal mines and oil fields. At jp. 
dividual coal mines boilers have require 
about 23 percent of the total coal output o 
the mines for fueling purposes. The Soyig 
oil industry has reported almost 15 percent 
of the total crude production in 1936 as use 
in the fields and of this quantity exactly 25 
percent were reported as losses which coylj 
have been prevented by proper storage, 
proper transportation and proper refining, 

In 1936 Russian exports decreased 2(3 
percent in quantity and 16.6 percent in valye 
of returns from the previous year. 
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AQUAGEL 
The Ideal Mud Conditioner 


Properly conditioned with a small amount of AQUAGEL, 
native clays will have wall-building properties which prevent 
caving of holes, stuck drill pipe and casing. Drilling mud pre. 
pared with AQUAGEL reduces abrasion, prevents cuttings from 
settling, seals off crevices and insures the landing of casing with- 


out sticking. 
STABILITE 
An Improved Chemical Mud Thinner 


STABILITE reduces the viscosities of thick drilling muds 
without destroying their wall-building properties. STABILITE- 
treated muds quickly release gas from gas-cut muds and are ol 
particular value where weighting materials are used, or in 
drilling through heaving or caving formations. STABILITE 
assures lower mud-treating costs. 


BAROID SALES DEPARTMENT 


NATIONSL PIGMENTS & CHEMICAL DIVISION 
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BAROID SALES OFFICES—LOS ANGELES + TULSA - HOUSTON 
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PLUG STOP—»s BALL CHECK SPRING 
LUBRICANT RECEPTACLE 
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| PLUG SUPPORT SPRING — BOTTOM COVER 





Newman, Hender ¢ Co.Ltd 
| | WOODCHESTER, GLOS. ENGLAND. 
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PLUG VALVES 


Suitable for Pressures 


to 3,000 Ibs. per sq. in. 
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N-M Valves in Service on an Oil Distribution Manifold 
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ng muds 
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nd are of 


, oi Line pipe, casing, drill pipe, as well as all types of specials, 


manifolds, etc., required for refinery work are regularly supplied 
by us to the leading oil companies. 





The high grade quality of ‘S & L’ Products is ensured by 
rigid supervision during each process of manufacture. This 


eh supervision begins at the beginning with the raw materials and 





ED is exercised at every stage of production from the ore to the 
CKING finished pipe. 
Send for a copy of our ‘O’ catalogue No. 461. 
: 
STEWARTS ann LLOYDS ur. | 
GLASGOW BIRMINGHAM LONDON | 
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REFINERY ACID PLANTS 
SLUDGE CONVERSION 
ACID PRODUCTION 
SEPARATING AND CONCENTRATING 
PLANTS 





Consultation, new design and 
remodeling, erection, equip- 
ment, training of working 
crew, initial operating 
supervision 


Chemical Construction Corporation 
30 Rockefeller Plaza, New York, N. Y. 
Cables: — Chemiconst, New York 
European Representatives, Cyanamid Products, Ltd., 
233 Salisbury House, London EC 2 


CHEMICO PLANTS are PROFITABLE INVESTMENTS 





d inn. = ls 
Designed and made to A.P.I. specification by the 
world’s leading driving chain makers 
Send for leaflet Ref. No. 216/32 
The Renold & Coventry Chain Co. Ltd. 

Manchester, England 


Agents throughout the World 
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Soviet Oil Exports 1936 and 1935 by Countries 





1936 1935 
eee 367,003 tons 413,147 tons 
ee 347,937 tons 489,220 tons 
NS IESE PC Peer 272.419 tons 328,217 tons 
Pe ienivnt i be0nda'en . 219,898 tons 220,920 tons 
Ps 0 bikeddcennes 127,351 tons 148,068 tons 
Baby. cccccccccccscccce 123,087 tons 205,438 tons 
SOG. ccccscccecccccce 111,716 tons 178,462 tons 
Belgium-Luxemburg..... 63,343 tons 119,262 tons 
ea Wee beaaekws 36,468 tons 32,801 tons 
TNC cc ccccccce 0 oes 22,780 tons 46,395 tons 
a Seer ee 16,577 tons 15,437 tons 
PR éeckecese-c 14,379 tons 9,216 tons 
PE GR ccccccecess 930,324 tons 1,146,581 tons 

i scecuein be-eaee 2,653,282 tons 3,353,764 tons 
Value in Rbi......... 155,550,000 186,987,000 


R.O.P., Ltd., Soviet representatives of 
Soyusneftexport in England, is reported to 
have renewed several contracts with English 
oil importers. The contracts were to expire 
at the end of 1936. British imports of 
Soviet oil were 8,700,000 gallons in 1936 
against 79,600,000 and 65,100,000 gallons in 
1935 and 1934, respectively. 

Soyusneftexport is reported to have signed 
a new contract for deliveries of gasoline to 
Lithuania. Total Soviet oil exports to 
Lithuania were about 26,000 tons as against 
about 14,000, tons in 1935. Gasoline is the 
major product of Soviet oil imports to that 
country. The Lithuanian cooperative Lie- 
tukis has taken over to represent Soyus- 
neftexport in Lithuania. Being an agricul- 
ture cooperative and a newcomer to oil dis- 
tribution it has now acquired five large 
storage tanks with several tank cars in 
Klaipeda (Memel) and has chartered British 
tanker bottoms for a period of one year to 
ply between Soviet Black Sea ports and the 
Baltic port of Klaipeda. 

New contracts were also reported to have 
been signed for Soviet fuel oil in France. 
According to Soviet statistics 170,850 tons of 
fuel oil were delivered by Soviet Russia to 
France in 1936 as against 126,763 tons in 
1935. Soviet fuel oil deliveries to France 
are mostly for the French Navy. 

Oil contracts between Soviet Russia and 
Turkey were recently renewed. Soviet oil 
exports to Turkey have been: 


Soviet Oil Exports to Turkey 


(Tons) 
1932 1933 1934 1935 1936 
114,484 59,099 24,815 46,395 22,780 


In 1932 almost all of Turkey’s oil require- 
ments were covered by Soviet imports but in 
1936 the ratio of Soviet oil imports to the 
total Turkish demand fell to 12 percent. 

The plan for operations of the Soviet oil 
industry in 1937 have been revised as follows: 


Revised Plan for Soviet Oil 
Operations, 1937 


Ns ss sicvnccssecsesenensse 225,120,000 bbl. 
DN (Hindh.60nudcerie tear iee-ceee wens 9,240,000 ft. 
New wells completed. .................. 2,100 
Tre SU IID soos ccccccssvccceccs 1,500 
New cracking units on stream............- - 


Output of 225,120,000 bbl. compares with 
the previous figure of 241,500,000 bbl. 
Hermetization of wells and erection of new 
storage facilities are included in the revised 
plan. 

J. WEGRIN 
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CHAINS 





for Every Drilling Service 


Link-Belt chains are extensively used 
intheoilindustry throughout the world. 
Built to A.P.I. dimensions. Link-Belt 
offers a chain for every drilling service 
regardless of depthor typeof formation. 


This »—~< trademark identifies genu- 
ine Link-Belt chains. Send for catalogs. 


LINK-BELT COMPANY 


Indianapolis Los Angeles 
Dallas Oklahoma City Houston 


EXPORT OFFICES: 2680 Woolworth Bldg., 
New York, N. Y. Cable and Radio Address: 
“LINKBELT-NEW YORK” $980 





tsa OTL a 
thathas no 
rng 


SURWEL 
CLINOGRAPH 


Sperry-Sun Well Surveying Co. 


1608 Walnut Street, Philadelphia, Pa. 
Long Beach, Calif. . 
549 East Bixby Road (3800 Block, Atlantic Ave.) 
Houston, Texas, 3118 Blodgett Avenue 
Tulsa, Okla., 425 Petroleum Building 
Lafayette, La., Bank of Lafayette Bldg. 
Bakersfield, Calif., c/o Elks Club, 17th & I Streets 
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